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(57) Abstract 

Novel letinoid-related compounds that can substitute for letinoic acid as preventives or remedies for various 
diseases and compounds that are antagonistic to retinoids, i.c., heterocyclic compounds represented by the geiieral 
formula (l-I): 2-(CRMlll2)„-C0OR^ or physiologically acceptable salts thereof, and compounds represented by genml 
fonnula (2-1) ot physiologically acceptable salts thereof. The compounds have a potent ability to combine with RARs 
and are efficacious in treating various diseases including various keratinization anomalies and rheumatoid aitluitis. 
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mm<t7i^m^mm. f'h^iiVay^y^ l, 2 h4^i^x:J'>/j:i:©i 

^fci^ /=f-)i^ (1 2) \zm.^i^m^^x-y =7 (i 4) 
ST'Scc:^i^Tt>nSo ^^{- (1 2) {cegft!^. /c<tx.ii's?5S{i: u m.it7K 

iyT('*igB^m 2 <DmM<D{t^m(D^m^7f^-rfzi6izmm.mmm^7f:-ro 
m m m 

b h HU#fii|3E^i^6Jfa?S^flaHL60^fflt>/cReceptor binding assay 

HL60^Ba®m[^<^(iall-trans U f- ^ >SE(iW-r -SS^i* (U^y'<>SJ 
U-tr:/^'- : RAR ) f)<^tE-t >btiXl^ ^ mara. Nervi et al. . Proc. 

Natl. Acad. Sci. U.S.A. 86. 5854(1989)) „ C THL60<D^}4ai®^^ffl 
t^TRAR ©all-trans U ^ y ^ ^Sf^MfitJ/dr^-^^^fti). ttz'^<Df^^m.mm 
^m^-r <5 C t (I ck 0 #fb-&iKlORAR -^©^-&tg^iS'</co 

HL60 5X 10* m^H^^lSmlComf^k ( 5 mM U h 'J '!? /^ ( sodium phosph 

ate (pH 7.4)) . lOmM^ 7 r >; -t a - ;U ( raonothioglycerol ) , 10% 
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(v/v) i^' U -tr D — ;l/ ( glycerol ) . 1 raM7 <t;7 x — y — -(I/ 

(phenylraethylsulfonyl fluoride) (PMSF). 10/z g/mlT ^ a Xaprot inin). 
25ug/m\o^^^i-> ( leupeptin) ) trSlSt. * -fif - T ^ 

U X-HCl (pH 8.5), 10 mM^y U -t D-^Kmonothioglycerol), 10% 

(v/v) r >; ■tra-;Kglycerol). 1 mM PMSF, lOxf g/ralT > (aprot inin). 
25/zg/lnlo^'^:y5^ Xleupeptin) . 0. 8 M KCDfr^S 4 'CTM i^r^JKfi 

Lfzm. mM'O' (loo.oooxg. 1 B#p5) ^n-ofzo i#«^n/c_t^^^tt 
mm^d-tL. mm^iX'-so'cx'i^muuLfzmimus in enzymology. i89: 

: 248 ) o 

ly-t^^ ^<-r-r'f>^' T>y-tr-< (Receptor binding assay) lt^(DX-o 

Zfa \:fU ym(D96K:/U- hi^t^alUM^ ISOfxl tall-trans J ^ 
>^X(ifb^1^!)®f^iB?^10x/l ^tra^s ^'^{llOnM 'H-all-trans b y > 
^^10// 1 ^JnLT 4 °C-C16NFF^Si[gL/Co J^lDj^tfi (c 3 % ^ f 3 - -'L' - 0. 3 
h 5 >^?^^j!iD;tji'L>Li:i^«|cD5H-all-transb^y ^ >^^^SIL 
/^(^. -t; > h^i^ >^ U-i^ 9 >^ 't; > rJ' -J- -^T^a6/co 200 

^^i§^JS©all-trans b 5^ y >®E^^JP L/^B$©:^7 > h ^^^#^fi^^<j:*£-& 
t LT#^n/cji*>^ML?l^. RAR ^®1$^fl^ni:^-^S^A)Si6/^o \>XT(Z.7?. 
-Tfb-^'^li'H-all-transU^y >ffif©^-&^^SfS??fi-J{rJi|i$»J t/^o ^/c-e 

n-encDBo^^fflSJjss^^ica} lt^ i {3;^ b/co 

HL60^flag>^<b^gfFffl<^fetj'-S>all-trans \y=f- J >@gtc^^ ^fS!iLfFffl 

t hfi5|5BU#IS^1*eifil^^Bat5^HL60{i. all-trans U ^ y >^i^«ETT 
^nMn.W^\^^{Y.-t^:^hif''m^nx\^^ CBreitman. T. Selonick. . S. a 
nd Collins. S. Proc. Natl. Acad. Sci.U.S.A. 77 2936(1980))o — ^SJcMflS 
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{n:J^'C*>^CDllb d^^aj^ (Fontana. JA. . Reppuci. A. Durham. JP. 
and Mirand. D. Cancer Res. 46 . 2469-2473(1986)) o C CD^i^^^fJffl LT 

all-trans ym'vmm'^n^^n.nmm^^comM^m^^'r 

HL60iBBaii. RPMI1640 (Rosewell Park Memorial InstituteT'iD::^^n/w^ 

/ Jlti-:/ V OL^ J - 100 ffll^m^/mlcD^^i/ U 100 //g/ml©XhU 

1 xiQS ^fla/inlCDHL60iafl&®S^S^48't7 i • - htc 1 tnlf 
I^B^{riOmM(Dall- trans V=f- J -( ymis XO-m^ <^m^OU=J- J V 
T>:J'33'z:-X h^^SPLT. 5 96 CO^ - ^^-T > ^ ^ ^- 3^ - I^T 5 B F^i$# 

T^j-SCDllb {iJ^f-SFlTC^^^^^ a- yjjtf^-^^fln^. 0.2 %^<5^wL AT 

T. #0 x;KI??ffi-r^fjHL60^flama4'OCDllb l^t±^fla®?^ft$i^jJ^ 
(Miller, LJ. , Schwarting. R. and Springer. TA. J. Immunol. 137. 2891 
-2900(1986))o lOnM al 1-trans U 5^ y ^ n/cCDl lb l^tt^flS©?? 
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a 1 



Na 


I C 5o(nM) 


I CsoCnM) 


4 


2 0 


7 4 


5 


5. 4 


3 9 


8 


1 7 


4 7 0 


9 


> 5 0 


8 8 0 


1 3 


1 2. 5 


2 9 


1 4 


1 3 


1 3 0 


TD-550* 


5 0 


2 10 0** 


TD-650* 


> 5 0 


2 6 0 0 



* Cell Biol. Rev.. 25. 209(1991) 



±iS©ll^0'J{r<i: 0. %^mt^^\t%'^'^\^^:hfi^k^^^o:>^'k^-t^. all- 
trans u^y ^ >ffif{rJ^-r^tSf}tfFffl^w-r^c t;:><B^«i7i^T*o. ^'i^tiitz 

• ^M^#ffl^S> ^Att-i-fii^ffi. «Sm^14'&a^i^^3m. ti 



wo 96/13478 PCr/JP95/02231 

m I lt^^mizi)^:f}^^it^m(DU^ / ^ VX') -t^^- a (RXRa) ^iff 

m m m 

mmm i ~ i 3 2 n^^m^ 1 (omm^zm mmm 2 0 1 2 1 4 
m^m 1 

(E)- 3 - C 1 - ( 1 - ^^>'l'^^^l^) - 1 . 2, 3. 4--rh^tKn^ 
y 'J >- 6 --r-'U) - 2 -7'-r V^if-^'KD'^fiSc 
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1 



1 - ( 1 - y - 1 , 2, 3. 4 - 5^ h ^ t Ko^^y u >cD'&eSc 



1. 2. 3, 4 -7^ h ^ t Ko^y U >13.8g(0. Immol) ^N. N-i^^f^ 
;U^wl/AT$ K60I^l{r^7i^L. 3 't^fk-T 7 T'n t°>'U21. 1 g (0. 124mmol) ti^^ 
>J 't7/.20. 6g (0.208mol) ^ftp^, eo^Ct? 5 BfP^ Snl^^^ L/^o SCi>rg-i-'^ 

'H-NMR(400MHz.CDCl3)(5 : 

1. 20(d. J=6. 8Hz. 6H). 1. 92(tt. J=6. 0. 6. OHz. 2H). 2. 76(t. J=6. OHz. 2H). 3. 18 
(t. J=6. OHz. 2H). 4. 13(hept. . J=6. 8Hz. IH). 6. 57(dt. J=0. 8. 7. 2Hz. IH). 6. 71 
Cd. J=8. 4Hz. IH). 6. 97(dd. J=l. 2. 7. 6Hz. IH). 7. 05-7. 10(m. IH). 



1 - ( 1 - /^>'UJi^;l/) - 1 . 2. 3. 4 X h ^ t Ko4^y U >- 6 




Xg2 
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zt^i/i^fk 'J >18. 6g (0. 12mol) <&N. N - >^ ^ ^;^:^;^AT ^ K29.2g 
(0.4inol) tz^)%TmTLf^o ^UX'SO^mmWLtz^ik. MO^m-Ci^^L. 
1 - ( 1 - y - 1 , 2. 3, 4 -7^ h ^ h Ko^^y ij >17.5g 

(0. Imol) ^v0o< 0?»Ttfwo mU-Vl^mmWLtc^k. 3!jc7K{C^JtMffi?7jc 

'H-NMR(400MHz.CDCl3)5 : 

1. 23(d. J=6. 5Hz. 6H). 1. 90(tt. J=6. 0. 6. OHz, 2H), 2. 75( t. J=6. OHz. 2H). 3. 27 
(t. J=6. OHz. 2H). 4- 20(hept. , J=6. 5Hz, IH). 6. 69(d, J=9. OHz. IH). 7. 45(d. J= 

2. OHz. IH), 7. 55(dd, J=2. 0. 9. OHz. IH). 
Xg3 

1 - CI - (1 - / ^Jl:i.^Jl') - I , 2. 3, 4-7^h5t Kd4^7»J> 



3.0 My ^/Uvrt-i^t? A7*a v>r Ki-7^>'b^?K 4. 9nil (15mmol) ^J-- 
r-JllSmlT^W.Ltz^m^iZ^ \ - i\ - - \ . 2. 3. 4- 
7^ h V t Ka^y ij >-.6 -;^;l/^<T;U-7^h K 2,0g (lOmmol) ©i-T^^U^ 
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H-NMR(400MHz. CDCla) d : 

1. 19(d. J=6. 5Hz. 6H). 1. 48(d. J=6. 5Hz. 3H). 1. 91 (tt, J=6. 0. 6. OHz. 2H). 2. 75 
(t. J=6.0Hz.2H). 3. 17(t. J=6. 0Hz.2H). 4. iKhept. J=6. 5Hz. IH). 4.76(q. J= 
6. OHz. IH). 6. 67(d. J=9. OHz, IH). 6. 99(d. J=2. OHz. IH). 7. 07(dd. J=2. 0. 9. 0 
Hz. IH). 



1 - CI - (1 - y -1, 2, 3, 4-5^h5tKD + y>j> 

- 6 --r /I'D :x.$f J y(D^^ 



1 - CI- ( 1 - y ^/li^/U) -1, 2, 3, 4-7^K^tKD + yi;> 
x.9J-)\^^ 2.1 g^T-t h >10nil{l^g*>L, Siifb^tl/c-gg 
fbv > ;^;'>10g ^JfJDX.. ^ST" 1 6 B#K«^^f^ L/Co —^ft v > # > ^-tr 5 Y H 
^fflt^TiS^L. METjg^SL/^o :^y'/U:^^ D-e h 

'r=y'y^- (lO^B^^i^/U/n -^ + 1f>) -rmiil^o ^r^iafb^^^I 1.3g 

'H-NMR(400MHz.CDCl3)5 : 

1. 22(d. J=6. 5Hz. 6H). 1. 89(t t. J=6. 0. 6. OHz. 2H). 2. 48(s. 3H). 2. 75(t, J=6. 0 
Hz. 2H). 3. 24(t. J=6. OHz, 2H). 4. 19(hept. . J=6. 5Hz, IH). 6. 63(d. J=9. OHz, 
IH), 7. 59(dd, J=2. OHz. IH). 7. 69(dd. J=2. 0, 9. OHz. IH). 



(E) -3- CI- ( 1 - y ^>'Ui5^-'U) -1, 2. 3. 4-7^h5tKn 



Xg4 




5 
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TK^ri:-^ h 'J "17 A 2. Og (60%, Slmmol) ^N, N - ^ ^7l.;fwUAT i K 
4 -7" h 5 h Kn4-y >) y - B--( Jl) y y 5.5g (25inmol) ^JlD^eO'C 

•H-NMR(400MHz.CDCl3)d : 

1. 20(d. J=6- 5Hz. 6H). 1. 31(t. J=6. 5Hz. 3H), 1. 90(tt. J=6. 0. 6. OHz. 2H). 2. 55 
(d. J = l. OHz. 3H). 2. 74(t. J=6. OHz. 2H). 3. 20(t. J=6. OHz. 2H). 4. 13(hept. . J = 

6. 5Hz. IH). 4. 19(q. J=6. 5Hz. 2H). 6. 09(q. J=l. OHz. IH). 6. 64Cd. J=9. OHz. IB). 

7. 18(d. J=2. OHz. IH). 7. 29(dd. J=2. 0. 9. OHz. IH). 

mmm2 

(E. E. E) - 7- CI - (1- /^JlJL^jl} - I , 2, 3. 4 -T-h 
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Xg 1 



(£) _ 3 _ (; 1 _ (1 - y - 1 , 2. 3. 4-T-h7tHD 

'J > - 6 ->r - 2 -ZT^ J - JK^"^^ 



mmm i \zxK>n^ntz (e) - 3 - c 1 - c 1 - y ^^^bJ^^^u) - 1 . 2. 

h 7 h Ka :7 5 >20inl(I^A^L. - 70°CII?^in L/co ^ ^ I.5M-:^^V7'^ 
;UT;U i K5-r K h>'l/i>^?S 7. 0ml (10. 5ramol)^t^ o < <9finx.. 

'H-NMR(400MHz.CDCl3)<5 : 

1. 18(d. J=6. 5Hz. 6H). 1. 90(t t. J=6. 0. 6. OHz. 2H). 2. 04(s. 3H). 2. 74(t. J=6. 0 
Hz.2H).3. 17(t. J = 6. 0Hz.2H).4. 11 (hept. . J = 6. 5Hz. 1H>. 4. I8(bd. J=5. OHz. 
IH). 4. 33(d, J=6. 5Hz. 2H). 5. 89(t, J=6. 5Hz. IH). 6. 64(d. J=8. 5Hz. IH). 7. 06 
Cd. J=2. OHz. IH). 7. 14(dd. J=2. 0. 8. 5Hz. IH). 



(E) - 3 - CI - (1 - /^}lJ^^Ji^) -1. 2. 3. 4-7^h-7hKa 
+ y U > - 6 - >'l') -2-yri--Jl' 




Xfi 2 
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r cHo 



(E) - 3 - ( 1 - ( 1 - ^ - 1 . 2. 3. 4-7^h^tKn 

'J > - 6 ->r ^b) - 2 -rfrJ-Jl 650mg^T-tr h > 10ml St4 

h^ffll^T^t*L. m^Tm^Ltzo m'hntzmm.^iy') ti^jitf^ 
ci-r h ^"yy ^ - iio%mmj^f-Ji^x^^-*ry) -cm&t^tmB^it^^ 4oo 

•H-NMR(400MHz.CDCl3)5 : 

1. 22(d. J=6. 5Hz. 6H). 1. 91(tt. J=6. 0. 6. OHz. 2H). 2. 50(s. 3H). 2. 75(t. J=6. 0 

Hz. 3H). 3. 23(t. J=6. OHz. 2H). 4. 16(hept. . J=6. 5Hz. IH). 6. 41 (d. J=8. OHz. 

IH). 6. 67(d. J=9. OHz. IH). 7. 26(d. J=2. OHz. IH), 7. 38(dd. J=2. 0. 9. OHz. IH). 

10. 10(d. J=8. OHz. IH). 
XS3 

(E, E. E) - 7- CI - (1- y ^;Ui^A) - l . 2. 3. 4 - -r h 



/ ^ y -Jl^tz^m-f- h '^^ A56iDg(2.46ininol)'&j[|D^:f- h I. / h^V->f K 
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mmol) ^tlPx., 30^^. (E) - 3 - C 1 - (1 - /^Jla^i^JUy - I, 2. 
3. 4 -T- h 5 h Ko^y 'J >- 6 ->r>'l') - 2 - 7*-r-^->'l'400ing(l. 64mmol) 

'H-NMR(400MHz.CDCl3)<5 : 

1. 20(d. J=6. 8Hz. 6H). 1. 91(tt. J=6. 0. 6. OHz. 2H). 2. 20(s. 3H). 2. 38(d. J=0. 8 
Hz. 3H). 2. 75(t. J=6- OHz. 2H). 3. 19(t, J=6. OHz. 2H). 3. 72(s. 3H). 4. 15(hept. . 
J=6. 8Hz. IH). 5. 77(s. IH). 6. 32(d. J=15. 2Hz. IH). 6. 53(d. J = l 1. 2Hz. IH). 
6. 65(d. J=8. BHz. IH). 7. 06(dd. J=ll. 2. 15. 2Hz. IH). 7. 15(d. J=2. 4Hz. IH). 
7.25(dd.J=2.4, 8.8Hz. IH). 



(E. E. E)-7 - CI - (1- /^Jlx-^JI) -1. 2. 3. 4-7-h-7 



(E. E. E) -7- (1- ( 1 - y ^^Ux^^;!/) -1, 2. 3, 4 - h 
5 t Fn4^y U >- 6 --r;l/) - 3 - y ^;U:t:^:J^- 2, 4, 6-h'Jx>^ 
/^Jl 330mg^xj5' y -;H0lnIIC^7!)^L. 5 NTKSEfb:^ h U A7K^?S l.Oml 

^Jn^. 6o'c-e 1 BfKjniyiU/co 7K?#T6Ni^ffie^Jnx.pH^5i-p^b> ffi- 



4 
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'H-NMR(400MHz.CDCU)5 : 

1. 19(d. J=6. 5Hz. 6H), 1. 9Ktt. J=6. 0. 6. OHz. 2H). 2. 21 (s. 3H). 2. 39(s. 3H). 
2. 75(t. J=6. OHz. 2H). 3. 19(t. J=6. OHz. 2H). 4. 13(hept. . J=6. 5Hz. IH). 5. 79 
(s. IH). 6. 35(d. J=15. OHz. IH). 6. 55(d. J=ll. OHz. IH). 6. 66(d, J=9. OHz. IH). 
7. 10(dd. J=15.0, 11. OHz. 1H).7. 16(d. J=2. OHz. 1H).7. 26(dd. J=9. 0. 2. OHz. 
IH). 

mmm s 

CE, E. E)-7 - Cl - (1- y - i. 2. 3. 4--7^h5 

t Ko + y U >- 6 --r>'U3 2. 4, Q - h '} :i^ymcD^fS. 




T.m 1 

(E. E) - 5- Cl - (1- y f-;Ui^;L.) -1. 2. 3. 4 - 7- h "7 h 
Ko + y 'J >- 6 --rvfl/) -^ + -9-- 2. 4 - i^i >^ji:^;U©'^^ 




(E) - 3 - C 1 - ( 1 - y ^;l.j:.5^>'l/) - 1 . 2, 3. 4--7"h5t:Ko 
'H-NMR(400MHz.CDCla)6 : 
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1. 19(d. J=6. 8Hz. 6H). 1. 31(t. J=7. 2Hz. 3H). 1. 87-1. 94(in. 2H). 2. 24(d. J=l. 2 
Hz. 3H). 2. 75(t, J=6. OHz. 2H). 3. 20(t. J=6. OHz. 2H). 4. 15(hept. . J=7. 2Hz. 
IH). 4. 22(q. J=7. 2Hz. 2H). 5. 88(d. J=14. 8Hz, IH). 6. 54(dt. J=0. 8. 12. OHz. 
IH). 6. 65(d. J=9. 2Hz. IH). 7. 17(d. J=2. 8Hz. IH). 7. 27(dd. J=2. 4. 8. 8Hz. IH); 
7. 77(dd. J=12.0. 15.2Hz. IH). 
Xg2 

(E. E)-5- CI- ( 1 - y f-zuxf-yu) -1. 2, 3, 4 - -t^ h ^ t K 



(E. E) - 5- CI - (1- / i-Jl:j:.'f-Jl) -1. 2, 3. 4--7^h3h 

'H-NMR( 400MHz. CDCla) 5 : 

1. 21 (d. J=6. 4Hz. 6H). 1. 87-1. 95(m. 2H). 2. 29(d. J=l. 2Hz. 3H). 2. 76(t. J=6. 0 
Hz. 2H). 3. 22(t. J=6. OHz. 2H). 4. 13(hept. . J=7. 2Hz. IH). 6. 19(dd. J=8. 0. 
14. 8Hz. IH). 6. 66(d. J=8. 8Hz. IH). 6. 71(bd. J=ll. 6Hz, IH). 7. 22(d. J=2. 4Hz. 
IH). 7. 33(dd. J=2. 4. 8. 8H2. IH). 7. 59(dd. J=12. 0. 14. 8Hz. IH). 9. 60(d. J=8. 0 
Hz.lH). 



(E, E. E)-7- CI- ( 1 - y ^^1/X5^;l') -1. 2. 3. 4--rh-7 
h Kn^^y U >- 6 --r >'l/) -5f-^ ^J' - 2. 4. 6 - h 'J i >® 




CHO 



urns 
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'H-NMR(400MHz.CDCl3)5 : 

1. 19(d. J=6.8Hz. 6H). 1.30(t. J=7. 2Hz.3H). 1. 91(tt. J=5. 6. 6. 4Hz.2H).2. 19 

(s. 3H). 2. 75(t. J=6. 4Hz. 2H). 3. 19(t. J=5. 6Hz. 2H). 4. 13(hept. . J=6. 8Hz. 

IH). 4. 21(q. J=7. 2Hz.2H).5. 83(d. J=15. 2Hz. IH). 6. 36(dd. J=ll. 6. 14. 4Hz. 

IH). 6. 53(d. J=ll. 2Hz. IH). 6. 65(d, J=9.2Hz. IH), 6. 86(dd. J=ll. 6. 14. 4Hz. 

1H).7. 15(d. J=2. 4Hz. 1H).7. 25(dd. J=2. 4. 8.8Hz. IH). 7. 42(dd. J=l 1. 6. 14.8 

Hz. IH). 
XS4 

(E, E. E)-7- CI- C \ - / ^JV^^Jl) -1. 2. 3. 4-7^hv 
tKa + y';>-6--(';L') -^9^-2. 4. 6 - h X >^©-^fi!c 




H-NMR(400MHz.DMS0-d.)<5 : 

1. iKd. J=6. 8Hz. 6H). 1. 74-1. 83(in, 2H). 2. 10(s. 3H). 2. 65(t. J=8. 4Hz. 2H). 
3. 12(t, J=5. 6Hz. 2H). 4. 09(hept. . J=6. 8Hz. IH). 5. 79(d. J=15. 2Hz. IH). 6. 41 
(dd. J=ll. 6. 14. OHz. IH). 6. 55(d. J=12. OHz. IH). 6. 64(d. J=9. 2Hz. IH). 7. 08 
(dd. J=12. 0. 14. 4Hz. IH). 7. 12(d. J=2. OHz. IH). 7. 20(dd. J=2. 0. 9. 2Hz. IH). 
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7. 25(dd, J=11.6, 15.2Hz. IH). 

mmm4 

(E. E. E) -7- C 1 -( 1 - -1. 2. 3, 4-xh5 

h KD4^y >- 6 --I'^'U) - 3, S - / f-Jl-^Zf ^ - 2, 4. 6 - h U 



(E) -3 - C 1 -( 1 - ^ ^>'l'J-^>'l') -1. 2. 3. 4-T-h-:7t:KD4^ 



7K^fk^ b U 't;/. SOOrag (60%, 20mraol) <^N. N - ^ ^ ^^U^^>'l/-^T ^ K 
lOmltrSKiSL. TK^^T+^X+.y - 2 - t*:i- >6$ h U 4. 8g (20mmol) 

^?aTL/-o ^iST- 1 ^P^Sfi^L^c^, 1 - ( 1 - y - 1 . 2, 

3^ 4-f-h5tKa4"yi;>-6 - :^ ;L'^<T t K 2.0g^J}U^MWV 1 




1 




N 
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'H-NMR(400MHz. CDCl3)<5 : 

1. 19(d. J=6. 8Hz. 6H). 1. 33(t, J=6. 4Hz. 3H), 1. 90(tt. J=6. 0. 6. OHz, 2H), 2. 15 
(s, 3H). 2. 74(t. J=6. OHz. 2H). 3. 20(t. J=6. OHz. 2H), 4. 14(hept. . J=6. 8Hz, 
IH), 4. 23(q. J=6. 4Hz. 2H). 6. 68(b(l. J=8. 8Hz. IH). 7. 24(bd. J=8. 8Hz. IH). 
7.56(bs. IH). 

XS2 

3 - C 1 - ( 1 - y - 1 . 2. 3, 4-f-h^tKa^y'J> 



mmm 2 01s 1 . 2 <ti^^(r LT^ieft-^'^'^ff/co 

'H-NMR(400MHz. CDCls)^ : 

1. 22(d. J=6. 8Hz. 6H). 1. 91(t t. J=6. 0. 6. OHz. 2H). 2. 09(d. J = l. 2Hz. 3H), 2. 76 
(t. J=6. 4Hz. 2H). 3. 25(t. J=6. OHz. 2H). 4. 17(hept. . J=6. 8Hz. IH). 6. 71 (d. J= 

8. 8Hz. IH). 7. 06(s. IH). 7. 22(d. J=2. 4Hz. IH). 7. 35(dd. J=2. 4. 8. 8Hz. IH). 

9. 44(s. IH). 
Xg3 

(E. E. E) -7- il -il - /^Jlzt^^Jl) -I, 2. 3, 4-f-h^ 
t Ko^y <j >- 6 --r>'U) -3. e - /^Jl-^-^^ - 2, 4, 6 - h 'J 
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mmm 2 ©xs 3 ti^eic Lxw,ss.it^^^mco 

'H-NMR(400MHz.CDCl3)d : 

1. 19(d. J=6. 8Hz. 6H), 1. 91 (tt. J=6. 0. 6. OHz. 2H). 2. 08(s. 3H), 2. 37(s. 3H). 

2. 74(t. J=6. OHz. 2H). 3. 19(tt. J=6. OHz. 2H). 3. 7Ks. 3H). 4. 15(hept. . J=6. 8 

Hz, IH). 5. 80(s, IH). 6. 27(d. J=15. 6Hz. IH). 6. 55(s. IH), 6. 66(d, J=8. 8Hz. 

IH), 6. 80(d. J=15. 2Hz. IH). 7. 00(d. J=l. 2Hz. IH). 7. 12(dd. J=l. 2. 8. 4Hz. IH). 
Jim A 

(E. E. E) - 7- Cl-(1- y ^yUx5^;U) -1. 2. 3. 4 - r- h ^ 

t Ka^^y > - 6 - -3. e - j^^^ji-^z/^ - 2. 4. 6 - h 




'H-NMR(400MHz. CDCl3)d : 

1.20(d. J=6.8Hz. 6H). 1. 91 (tt. J=6. 0Hz.2H).2. 10(s. 3H).2. 39(s. 3H).2. 74 
(t. J=6. OHz. 2H). 3. 20Ct. J=6. OHz. 2H). 4. 14(hept. . J=6. 8Hz. IH). 5. 83(s. 
IH). 6. 30(d. J=15. 6Hz. IH). 6. 57(s. IH). 6. 67(d. J=8. 8Hz. IH). 6. 84(d. J= 
15.6Hz. 1H).7. OKd. J=1.2Hz. 1H).7. 13(dd. J=1.6. 8. 4Hz. IH). 

mmm 5 

(E. E, E) - 7- Cl-Cl - y ^^/UJif-^U) -1. 2, 3. 4--rh^ 
tKn + yiJ>-6-^-'U:i - 6 - -y Jl^ ^ - 3 - / JV - :t ^ ^ - 2 . 4. 
6 - h 'J i>^cD'^fig 
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Xg 1 

(E) - 3 - CI -( 1 - y ^^'[/J^f-yU) - 1 , 2, 3. 4-7^h^tKD4- 

y 'J > - 6 - ^u) - 2 - ^yu^i-D- 2 -y'r->m^^}U(D^m. 



TK^ft-^ h 'j t?/. 450mg (60%, 12mmol) ^N. N - ;t ^ Jl Jl I K 
lOmltr^SL, 7k?#T. 2 - y /l^i-a - i^jL-f^jlTi-.Xyi-^ 3.3g 

(Hmmol) ^?gTL/co 7K?#T'30^r^«fi^ L/;'^\ 1 - Cl - (1 -y^/UJ- 
^^l) - 1 . 2 . 3 . 4 - 7^ h ^ t Ko + y ij > - 6 - -'U) J^^' y > 2. Og 

( 9.2mniol) ^tO^^i^i^T I mi\mWLfto ^ft&^<miz^{tT y l^yia 

'H-NMR(400MHz.CDCl3)5 : 

1. 14(t. J=7. 2Hz. 3H). 1.18(d. J=6. 8Hz. 6H). 1.89(tt, J=6. 0. 6.0Hz.2H),2. 12 
(d. J=4. 8Hz. 3H). 2. 71 (t, J=6. OHz. 2H). 3. 17(t, J=6. OHz. 2H). 4. 12(hept. . J= 
6. 8Hz. IH). 4. 12(q, J=7. 2Hz, 2H). 6. 61 (d, J=8. 4Hz. IH). 6. 81(d, J=2. OHz. IH). 
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6. 92(dd. J=2. 4. 8. 8Hz. IH). 
Jim 2 

(E) - 3 - C 1 - ( 1 - /^;lx.^Ji:} -1, 2, 3, 4-7=-h^tFn4^ 
y ij > - 6 - - 2 - 7;t/7fa- 2 -7' -;ucd-&bK 



'H-NMR(400MHz.CDCl3) S : 

1. 18(d. J=6. 8Hz. 6H). 1. 90(tt. J=6. 0. 6. OHz. 2H). 1. 98(d. J=3. 6Hz. 3H). 2. 72 

(t. J=6. OHz. 2H). 3. 17(t. J=6. OHz. 2H). 4. 09(hept. . J=6. 8Hz. IH). 4. 22(dd. 

J=6. 0. 22. 4Hz. 2H). 6. 63(d. J=8. 4Hz. IH). 6. 82(d. J=2. 4Hz. IH). 6. 91 (dd. J = 

2.4.8.4Hz. IH). 
Xg 3 

(E) - 3- CI-(1- /^;Ux^;l/) -1. 2. 3. 4-7^h7tKD + 
y >J > - 6 - 'f ^UD - 2 - y Ji:ta- 2 -y'r--f--fio:>^fix. 



H-NMR(400MHz. CDCU)^ : 

1 . 21 (d. J=6. 8Hz. 6H), 1. 91 (tt. J=6. 0, 6. OHz. 2H). 2. 25(d. J=3. 6Hz. 3H). 2. 73 
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(t. J=6. OHz, 2H). 3. 22(t, J=6. OHz. 2H). 4. 12(hept. . J=6. 8Hz. IH). 6. 66(d. J= 
8. 8Hz. IH). 6. 92(d. J=2. 4Hz. IH). 7. 02(dd. J=2. 4. 8. 4Hz, IH). 9. 35(d. J=19. 6 
Hz, IH). 
XS4 

(E, E. E) - 7- Cl-Cl - ^Jl^f-Jl) -1, 2, 3. 4--7^h^ 
h ]^'a^ y *) y - 6 - ^ Jl) - 6- yjl^a-3-;^f-Jl--t^9-2, 4. 
6 - h U J. fiJt 

COOCH3 




'H-NMR(400MHz.CDCl3) S : 

1. 21 (d. J=6. 8Hz. 6H). I. 92(tt. J=6. 0. 6. OHz. 2H). 2. 12(d. J=3. 6Hz. 3H). 2. 21 
(d. J=0. 8Hz. 3H). 2. 74(t. J=6. OHz. 2H). 3. 20(t. J=6- OHz. 2H). 3. 70(s. 3HX 
4. 13(hept. . J=6. 8Hz. IH). 5. 84(s. IH). 6. 50(d. J=15. 6Hz. IH). 6. 66(d. J=8. 4 
Hz. IH). 6. 68(dd. J=15. 6. 26. 4Hz. IH). 6. 87(d. J=2. 4Hz. IH). 6. 95(dd. J=2. 4. 
8. 4Hz. IH). 

(E, E, E) - 7- Cl-(1 - y ^^Uj^^^U) -1. 2. 3, 4-7^h7 
t Kci4^y >- 6 - -fv'l'D - B -y Jl^ttD - 3 - / ^Ji.-^ ^ ^ - 2. 4. 

6 - h U i >m<D^^ 
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COOH 




'H-NMR(400MHz.CDCl3)<5 : 

1. 21(d. J=6. 4Hz. 6H), 1. 92(tt. J=6. 0. 6. OHz. 2H). 2. 12(d. J=3. 2Hz. 3H). 2. 21 
(s. 3H). 2. 74(t, J=6. OHz. 2H). 3. 20(t. J=6. OHz. 2H). 5. 86(s. IH). 6. 52(d. J= 
15. 6Hz. IH). 6. 66(d. J=8. 4Hz. IH). 6. 71 (dd. J=15. 6. 26. 4Hz. IH). 6. 87(d. J= 

2. OHz. IH). 6. 95(dd. J=2. 4. 8. 8Hz. IH). 

mmm e 

(E. E. Z) -7- Cl-( 1 - y ^^Ui^^b) -1. 2. 3. 4-7^h^ 
tKa4^7U>-6--r>'U) - 6 - y Jl^vi - 3 - / Jl-^ 9 9 - 2 , 4, 
6 - h 'J a: >i^fCD'^fi5c 




Xg 1 

(Z) - 3- Cl-(1- y ^^Uif-^U) -1. 2. 3. 4-7^hvtKa + 
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COOC2H5 



'H-NMR(400MHz.CDCl3)<5 : 

1.20(d. J=6.4Hz. 6H). 1. 37(t, J=7. 2Hz. 3H), 1.9I(tt. J =6.0. 6.0Hz. .2H). 

2. 43(d. J-3. 2Hz. 3H), 2. 73(t. J=6. OHz. 2H). 3. 20(t. J=6. OHz, 2H). 4. 13(hept. , 

J=6. 4Hz. IH). 4. 31(q. J=7. 2Hz. 2H), 6. 66(d. J=8. 8Hz. IH). 7. 13(d. J=2. OHz. 

lH).7.23(dd. J=2. 0. 8. 8Hz. IH). 
Xg2 

(Z) - 3- CI - (1- y -1. 2. 3. 4--rh^tKn 

^ J > - B - Ji: - 2- y Jl:i-ci- 2 -y''ri--J\y(D-^m. 



•H-NMR (400MHz. CDC 1 3) <5 : 

1. 21 (d. J=6. 8Hz. 6H). 1. 91 (t t. J=6. 0. 6. OHz, 2H), 2. 42(d. J=3. 2Hz. 3H). 2. 75 
(t. J=6. OHz. 2H), 3. 23(t. J=6. OHz, 2H), 4. 17(hept. . J=6. 8Hz. IH). 6. 68(d. J= 
9. 2Hz. IH). 7. 32(d. J=3. 2Hz. IH), 7. 44(dd, J=3. 2. 9. 2Hz, IH). 9. 89(d, J=16. 8 
Hz. IH). 
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XS 3 

(E. E, Z) -7- 11 -il - / ^^l:J^^Jl} -1. 2. 3. 4 - -r h 5 
h KD4^y «J >- 6 - - 6 - :7;U:*-n - 3 - y ^^U-^i-^? 3^ - 2. 4, 

6 - h u ym^^^Ji 



'H-NMR(400MHz.CDCl3)<5 : 

1. 19(d. J=6. 4HZ.6H). 1.92(tt. J=6. 0. 6.0Hz.2H). 2. 13Cd. J=2. 8Hz. 3H),2. 37 
(d, J=0. 8Hz. 3H): 2. 74(t. J=6. OHz. 2H). 3. 19(t, J=6. OHz, 2H). 3. 72(s. 3H). 
4. 14(hept. . J=6. 4Hz. IH). 5. 87(s. IH). 6. 56(d. J=15. 2Hz. IH). 6. 66(d. J=9. 2 
Hz. IH). 6.83(dd. J=15.2. 26. 4Hz. IH). 7. 1 6(d. J = I. 2Hz. 1H).7. 26(dd. J = 1.2. 
9.2Hz. IH). 

am 4 

(E. E. Z) -7- i \ -( \ - /'f-Jl:^.^ Jl) -1, 2. 3. 4 - h 7 
t V ^ ^ y y - 6 - ^ Jl) - Q - y J\^^ a - 3 - :^ ^ - ^ 9 ^ - 2 , 4. 
6 - h U J:.>^©#fi5c 





^ COOH 



-54- 



wo 96/13478 PCT/JP95/02231 

'H-NMR(400MHz. CDCl3)<5 : 

1. 19(d. J=6. 4Hz. 6H). 1. 92(tt. J=6. 0, 6. OHz. 2H). 2. 13(d. J=2. 8Hz. 3H). 2. 37 
(bs. 3H), 2. 74(t. J=6. OHz. 2H). 3. 19(t. J=6. OHz. 2H). 4. 12(hept. . J=6. 4Hz. 
IH). 5. 84(bs. IH). 6. 58(bd. J=15. 2Hz. IH). 6. 66(d. J=8. 4Hz. IH). 6. 83(dd. J 
= 15. 2. 26. 4Hz. IH), 7. 16(bs. IH). 7. 25-7. 26(in. IH). 

mtm 7 

(E) - 3 - C 1 -(1 -^5^>'l'aL^;U) - 4 - y ^^-U- 1 . 2. 3, 4 - f- 
h "7 h ¥ 1=1 ^ y ^) > - Q - ^ Jl) - 2- yJl^ta- 2 -^7^ ^WiJ^f-Jl 
'H-NMR(400MHz,CDCl,)d : 

1. 13(t. J=7. 2Hz. 3H), 1. 18(d. J=6. 4Hz. 3H). 1. 20(d. J=6. 4Hz. 3H). 1. 24(d, J= 
6. 8Hz. 3H). 1. 60-1. 70(m. IH). I. 86-1. 96(m. IH). 2. I3(d. J=4. 8Hz. 3H). 2. 78- 

2. 88(ni. IH). 3. 14-3. 23(m. 2H). 4. 05-4. 18(in, 3H). 6. 63Cd. J=8. 4Hz. IH). 6. 89 
(d. J=2. 4Hz. IH). 6. 93(dd. J=2. 4. 8. 8Hz. IH). 

mmms 

(E. E. E) -7- tl -il - / i^Jlx.^Jl) -4-y^;U-l. 2. 3. 

4-v"hvtKo4^yij>-6->r;U) - B- yflytc}-3-/f-Jl-^9^ 

-2. 4 . 6 - h 'J y 

'H-NMR(400MHz. CDC1,)5 : 

1. 21 (d. J=6. OHz. 3H). 1. 22(d. J=6. OHz. 3H). 1. 26(d. J=7. 2Hz. 3H). 1. 62-1. 72 
(m. IH). 1. 89-1. 97(m. IH). 2. 13(d. J=4. OHz. 3H). 2. 21(d. J=0. 8Hz. 3H). 2. 81- 
2. 90(m. IH). 3. 13-3. 25(m. 2H), 3. 70(s. 3H). 4. 14(hept. . J=6. 4Hz. IH). 5. 84 
(s. IH). 6. 50(d. J=16. OHz. IH). 6. 68(d, J=8. 4Hz. IH), 6. 69(dd. J=15. 6. 26. 0 
Hz. IH). 6. 94(d. J=2. 4Hz. IH). 6. 98(dd. J=2. 4. 8. 4Hz. IH). 

^^fi^ij 9 



-55- 



wo 96/13478 



PCT/JP95rt»2231 



(E, E, E) - 7- Cl-(1- y f-^l/i^yU) - A - /^J\y- I . 2. 3. 

-2. 4. 6 - h ';x>S^ 
»H-NMR(400MHz,CDCl3)5 : 

1. 21 (d, J=5. 6Hz. 3H). 1. 22(d. J=6. 4Hz. 3H). 1. 27(d. J=6. 8Hz. 3H), 1. 62-1. 71 
(m. IH), 1. 90-1. 98(m, IH). 2. 14(d. J=3. 6Hz. 3H). 2. 22(s. 3H). 2. 81-2. 90(ra, 
IH). 3. 17-3. 23(in. 2H). 4. 14(hept. . J=6. 8Hz. IH). 5. 87(bs. IH). 6. 53(d. J= 
15. 6Hz. IH). 6. 68(d, J=8. 8Hz. IH). 6. 73(dd. J=l 6. 0. 26. 8Hz. IH), 6. 95(d. J= 

2. 4Hz. IH). 6. 98(dd. J=2. 4. 8. 8Hz. IH). 

mmm i o 

(E) -3 - il - il - ^Jl^^^Jl^) -4-/^^1-1, 2, 3, 4--7^ 

t Ka^y u >- 6 --r-'i) - 2 -f^ym^y^^^i 

'H-NMR(400MHz.CDCl3) <5 : 

1. 20Cd. J=6. 4Hz. 3H). 1. 21 (d. J=6. 8Hz. 3H). 1. 27(d. J=6. 8Hz, 3H). 1. 31 (t. J= 
7.2HZ.3H). 1. 63-1.71(in. IH). 1.87-1.95(m. 1H).2. 56(d. J = l. 2Hz. 3H). 2. 81- 

2. 91 (m. IH). 3. 16-3. 24(m. 2H). 4. 15(hept. . J=6. 4Hz. IH). 4. 19(q. J=7. 2Hz. 
2H). 6. 10(d. J=0. 8Hz. IH). 6. 66(d. J=9. 6Hz. IH). 7. 26-7. 30(m. 2H). 

mmm i i 

(E. E. E) - 7- Cl-(1 - y f";Ux^;U) - 4- y^>'l'-l, 2. 3. 
4 -f- h "7 \t J y - 6 - ^ Jl") - 3 - / f-Jl-t ^ ^ - 2, 4. 6- 

'H-NMR(400MHz.CDCl3)5 : 

1. 19(d, J=6. 4HZ.3H). 1.21(d. J=6. 4Hz.3H). 1.28(d. J=7. 2Hz.3H). 1.61-1.72 
(in. IH). 1. 88-1. 98(in. IH). 2. 21 (d, J=0. 8Hz. 3H). 2. 38(d. J=0. 8Hz. 3H). 2. 83- 

2. 92(m. IH). 3. 18-3. 22(ra. 2H). 3. 71(s. 3H). 4. 13(hept. . J=6. 4Hz. IH). 5. 77 
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(s. IH). 6. 33(d, J=14. 8Hz, IH). 6. 53(bd. J=ll. 2Hz. IH). 6. 67(d. J=8. 4Hz. IH). 
7.06(dd. J=11.2, 14.8Hz. 1H),7. 23-7. 27(ra.2H). 

mmm i 2 

(E, E. E) -7- C 1 -( 1 - J'^^I'J.^^U) - 4 - /^Jl- I . 2. 3. 
4-'rh^\:ih'a^yt)y-S-^Ji:i-S-/^Jl^-^i7$^-2. 4, 6- 

'H-NMR(400MHz.CDCl3)(5 : 

1. 19(d. J=7. 2Hz, 3H). 1. 21(d. J=7. 2Hz. 3H). 1. 29(d. J=6. 8Hz. 3H). 1. 62-1. 72 
(m. IH). 1. 87-1. 99(ra. IH). 2. 22(bs. 3H). 2. 39(bs. 3H). 2. 82-2. 93(m. IH). 
3. 13-3. 25(m. 2H). 4. 14(hept. . J=7. 2Hz. IH). 5. 79(s. IH). 6. 35(d. J=14. 8Hz. 
IH). 6. 55(d. J=ll. 2Hz, IH). 6. 67(d. J=8. 4Hz. IH). 7. 1 1 (dd. J=l 1. 2. 14. 8Hz. 
lH).7.21-7. 28(ra. 2H). 

1 3 

(E)-3- C 1 - ( 1 - y ^>'Uif->'l') -Z-/^Jl-l. 2. 3. 4-9- 

'H-NMR(400MHz.CDCl3)(5 : 

1. 03(d. J=6. 4Hz. 3H). 1. I4(t. J=7. 2Hz. 3H). 1. 16(d. J=6. 4Hz. 3H). 1. 18(d. J = 
6. 4Hz. 3H). 1. 90-2. 02(m. IH). 2. 12(d. J=4. 8Hz. 3H). 2. 39(dd. J=10. 0. 15. 2Hz. 
IH). 2. 66-2. 75(m. 2H). 3. 20(ddd. J=2. 0. 4. 0. 10. OHz, IH). 4. 09-4. 15(in. 3H). 
6. 61 (d. J=8. BHz. IH). 6. 80(d. J=2. 4Hz. IH). 6. 92(dd. J=2. 4. 8. 8Hz. IH). 

^mm 1 4 

(E. E. E) -7- C 1 -( 1 - y 5^;Ui5^;U) -S-/^Jl-l, 2. 3. 
4-7^h-7t Kn^y U>-6--r;UD - G - y ^ - 3 - / ^ - ^ ^ 
-2, 4. e - h U iVffif^ 
'H-NMR(400MHz.CDCl3)(5 : 
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1. 05(d. J=6. BHz, 3H). 1. 19(d. J=6. 4Hz. 3H). 1. 21(d. J=6. 8Hz. 3H). 1. 96-2. 02 
(m, IH). 2. 11 (d. J=4. OHz. 3H). 2. 20(s. 3H). 2. 41 (dd. J=10. 4. 15. 6Hz, IH). 

2. 69-2. 78(m. 2H). 3. 23(ddd, J=2. 0. 4. 0, 10. OHz. IH). 3. 70(s. 3H). 4. 12(hept. . 
J=6. 8Hz. IH). 5. 84(s. IH). 6. 49(d. J=15. 6Hz. IH). 6. 65(d. J=9. 2Hz. IH). 6. 67 
(dd. J=I5. 2. 26. 8Hz. IH). 6. 85(d. J=2. OHz. IH). 6. 95(dd. J=2. 0. 8. 8Hz. IH). 

mmm i 5 

(E. E. E) - 7- Cl-(1- / ^^^Ui^;!/) - 3 - / ^Jl- \ . 2. 3. 

4--rhvb Ka^^y U > - B - Jl'} - 6 - y Jl^n - S-/^Jl-^^^ 

-2. 4, 6-h';ji>Sj 

'H-NMR(400MHz.CDCU)5 : 

l.05(d. J=6. 4HZ.3H). 1. 19(d. J=6. 8Hz.3H). 1. 21(d. J=6. 4Hz. 3H). 1.94-2. 04 
(m. 1H).2. 12(d, J=3. 6Hz. 3H). 2. 21(s. 3H). 2. 41(dd. J=10.8, 15.6Hz. IH). 
2. 69-2. 76(in. 2H). 3. 23(ddd. J=2. 0. 4. 0. 10. OHz, IH). 5. 86(s. IH). 6. 52(d. J= 
15. 6Hz. IH). 6. 65(d. J=8. 4Hz. IH). 6. 71 (dd. J=15. 2. 26. 4Hz. IH). 6. 86(d. J= 
2. OHz. IH). 6. 95(dd. J=2. 0. 8. 4Hz. IH). . 

mmm i 6 

(E) -3- C 1 -( 1 - ^ ^>'l^^^>'l') -3-/^>'U-l. 2. 3. 4-T- 

h ^ t Ko^^y U >- 6 -'T - 2 -y'T^yM^^Jl' 

'H-NMR(400MHz,CDCl3)(5 : 

1. 04(d. J=6. 4Hz. 3H). 1. 18(d. J=6. 4Hz, 3H). 1. 20(d. J=6. 4Hz. 3H). 1. 31 (t. J= 
7. 2Hz. 3H). 1. 90-2. 02(m. IH). 2. 41 (dd. J=10. 0. 15. 6Hz. IH). 2. 70-2. 80(n». 
2H), 3. 22(ddd. J=2. 0. 4. 0. 10. OHz. IH), 4. 14(hept. , J=6. 4Hz. IH). 4. 18(q. J= 
7. 2Hz. 2H). 6. 09(d, J=l. 2Hz. IH). 6. 63(d. J=8. 8Hz. IH). 7. 18(d. J=2. 4Hz. 
IH), 7. 28(dd, J=2. 4. 8. 8Hz, IH). 
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(E. E. E) -7- C 1 -( 1 - ^^^I'Xf-^U) - S - I . 2. 3. 

'H-NMR(400MHz.CDCl3)5 : 

1. 05(d. J=6. 4Hz. 3H). 1. 17(d. J=6. 4Hz. 3H). 1. 20(d. J=6. 8Hz. 3H). 1. 92-2. 02 
(in. IH). 2. 20(d. J=0. 8Hz. 3H), 2. 38(d, J=l. 2Hz. 3H). 2. 42(dd. J=10. 4. 15. 6Hz. 
IH). 2. 69-2. 80(in. 2H). 3. 22(ddd. J=2. 0. 4. 0. 10. OHz. IH). 3. 71 (s. 3H). 4. 13 
(hept. , J=6. 4Hz, IH). 5. 77(s, IH). 6. 32(d. J=14. 8Hz. IH). 6. 53(d. J=ll. 2Hz. 
1H).6. 64(d. J=9.2Hz. 1H).7. 06(dd. J=l 1. 2. 14.8Hz. 1H).7. 14(d. J=2. OHz. 
1H).7. 25(dd. J=2.0. 8. 8Hz. IH). 

mmm i s 

(E. E. E) -7- i \ -i \ - -3-/^>'U-l. 2. 3. 

4-5^h^bFD + yU>-6--r-'l/)-3-y^>'U-:i-^^-2. 4, 6- 

'H-NMRC400MHz.CDCl3)<5 : 

1. 05(d. J=6. 4Hz, 3H). 1. 18(d. J=6. 8Hz. 3H). 1. 20(d. J=6. 8Hz. 3H). 1. 90-2. 03 
(m. IH). 2. 21(bs. 3H). 2. 39(bs. 3H). 2. 42(dd. J = 10. 4. 15. 6Hz. IH). 2. 68-2. 82 
(m. 2H). 3. 18-3. 26((n. IH). 4. 14(hept. . J = 6. 4Hz. IH). 5. 79(bs. IH). 6. 34(d. 
J=15. 2Hz. IH). 6. 55(d. J=12. OHz. IH). 6. 65(d. J=9. 2Hz. IH). 7. lOCdd. J=l 1. 2. 
14. 8Hz. IH). 7. 15(d. J=l. 2Hz. IH). 7. 24-7. 28(ni. IH). 

mm\ 1 9 

iE^ - Z- i\ -i\ - /^JlJ:.=J-)l) - 2- \, 2. 3, 4 - -r 
h^tKn4^yU>-6->r;i/) - 2 -:7;U?J-n- 2 -y-ryffifi^^u 
'H-NMR(400MHz,CDCh)d : 

1.08(d. J=6.4Hz.3H). 1. 12(t. J=7. 2Hz, 3H). 1. 19(d. J=6. 8Hz.3H). 1.27(d. J= 
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6. 8Hz. 3H). 1. 65-1. 75(ra. 2H). 2. 13(d. J=4. 4Hz. 3H). 2. eSCdd. J=4. 4. 16. 8H2. 
IH). 2. 86(ddd. J=6. 0. 13. 6. 16. 4Hz. IH). 3. 68-3. 77(ra. IH). 4. 06-4. 15(ra. 3H). 
6. 66(d. J=8. 4Hz. IH). 6. 86(d. J=2. 4Hz. IH), 6. 92(dd. J=2. 4, 8. 4Hz. IH). 

mmm 2 0 

(E. E. E) - 7- Cl-(1 - / ^Jl^X-f-Jiy - 2 - j( ^Jl- \ . 2, 3. 
4-5^h5t:Ko4^>'U>-6--r;U) - B - y Jl^ir ^ - Z - / ^ - ^ ^ 
-2. 4. 6-hU:i^>ffiEy^;U 
' H-NMR (400MHz. CDC 1 3)5 : 

1. 12(d. J=6.4Hz. 3H). 1.22(d. J=6. 4Hz.3H). 1.29(d. J=6. 8Hz. 3H). 1.64-1.80 

(ra. 2H). 2. 13(d. J=3. 6Hz. 3H), 2. 22(s. 3H). 2. 61-2. 69(m. IH). 2. 84-2. 94(m. 

lH).3.70(s.3H).3. 70-3. 78(in. IH). 4. 1 1 (hept. . J=6. 4Hz. lH).5.84(s. IH). 

6. 50(d. J=15. 6Hz. IH). 6. 69(d. J=8. 8Hz. IH). 6. 70(dd. J=15. 6. 26. 4Hz. IH). 

6. 92(d. J=2. 4Hz. IH). 6. 96(dd. J=2. 4. 8. 8Hz. IH). 

mmm 2 i 

(E. E. E) - 7- Cl - (1- /^Jl^x.^Jl) - 2 - / ^Ji^- \ . 2. 

3. 4-T-h5tKn^yiJ>-6-'r;l/] - 6 - y JV^ a - 3 - / ^ Jl - ^ 

9 9-2. 4. 6-h'J 

'H-NMR(400MHz.CDCl3)<5 : 

1. 12(d. J=6. 4Hz. 3H). 1.22(d. J=6. 4Hz. 3H). 1.29(d, J=6. 8Hz.3H). 1.60-1.80 
Cm. 2H). 2. 13(d. J=4. OHz. 3H). 2. 22(s. 3H). 2. 65(dd, J=4. 4. 16. 8Hz. IH). 2. 89 
(ddd. J=6.0. 13. 6. 16.4Hz. IH). 3. 70-3. 80(ni. 1H).4. 1 1 (hept. . J=6. 4Hz. IH). 
5. 86(s. IH). 6. 53(d, J=16. 8Hz. IH). 6. 70(d. J=8. 4Hz. IH). 6. 74(dd. J=16. 0. 
26. 4Hz. IH). 6. 92(d. J=2. OHz, IH). 6. 96(dd. J=2. 0. 8. 4Hz. IH). 

mmm 2 2 

(E)-3-(l-y^;U-l, 2. 3. 4-7^h-7tKD^y'j>-6- 
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'H-NMR(400MHz.CDCl3)5 : 

1. 31 (t. J=6. 5Hz, 3H). 1. 98(tt. J=6. 0. 6. OHz. 2H). 2. 55(d. J=L OHz. 3H). 2. 77 
(t. J=6. OHz. 2H). 2. 93(s. 3H). 3. 28(t. J=6. OHz. 2H). 4. 19(q. J=6. 5Hz. 2H). 
6. 10(q. J=l. OHz. IH). 6. 53(d. J=9. OHz. IH). 7. 18(d. J=2. OHz. IH). 7. 30(dd. J 
=9.0. 2. OHz. IH). 

mmm 2 3 

(E. E. E) -7- Cl-/9-Jl-\, 2. 3. 4 - 7^ h 7 t K □ + 7 U 

> - 6 - ^ Jl) - 3 - / Jl-:t ^ ^ - 2, 4. 6 - h :r.>^y ^v't/ 
'H-NMR(400MH2.CDCl3)5 : 

1. 93-2. 02(ra. 2H). 2. 21 (s. 3H). 2. 38(bs. 3H). 2. 78(t. J=6. OHz. 2H). 2. 92(s. 
3H).3. 26(t. J=6. OHz. 2H).3.71(s.3H).5. 77(s. IH). 6. 33(d. J=14. 8Hz. IH). 
6.51-6. 56(m. 2H).7. 05(dd. J=ll. 6. 15. 2Hz. 1H).7. 16Cd. J=2. 4Hz. IH). 7. 24- 
7. 27(ra. IH). 

mmm 2 4 

(E. E. E) - 7- il - /^Jl^- I . 2. 3. 4-T-h7tKD+y'J 

> - Q - 3 - /^JV-^ ^ ^ - 2. 4. 6-h'Ji>®f 
' H-NMR (400MHz. CDCl 3) <5 : 

1. 99(tt. J=6. 0. 6. OHz. 2H). 2. 21 (s. 3H). 2. 39(s. 3H). 2. 78(t. J=6. OHz. 2H). 

2. 92(s. 3H). 3. 26(t, J=6. OHz. 2H). 5. 80(s. IH). 6. 35(d. J=15. OHz. IH). 6. 55 
(d. J=12. 5Hz. IH). 6. 55(d. J=8. 5Hz. IH). 7. 10(dd. J=15. 0. 12. 5Hz. IH). 7. 15 
Cd. J=2. OHz. IH). 7. 26(dd. J=2. 0. 8. 5Hz. IH). 

mmm 2 5 

(E) - 3 - ( 1 - D^^i/yU- 1 , 2, 3, 4-7^h^t Ko4^y»j 
>-6--r->L') -2-r5^>e?i^;U 
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'H-NMR(400MHz.CDCh)<5 : 

1. 10-1. 53(in. 8H). 1. 66-1. 92(id. 7H). 2. 55(d. J=0. 8Hz. 3H). 2. 73(t. J=6. OHz. 
2H). 3. 24(t. J=6. OHz. 2H). 3. 55-3. 65(in. IH). 4. 10-4. 20(m. 2H). 6. 08(q. J= 
1. 2Hz. IH). 6. 60(d. J=9. 2Hz. IH), 7. 17(d. J=2. 4Hz. IH). 7. 27(dd. J=2. 4. 8. 4 
Hz. IH). 

mmm 2 e 

(E. E, E) -7 - ( 1 - -> n/\4^->;U- 1 , 2. 3. 4-7^h5tK 
a^J^)>-Q-^Ji:>-3-/'f-)l-^9^-2, 4. 6-h'JJ^>^^^ 
Jl 

'H-NMR(400MHz.CDCl3)<5 : 

1. 10-1. 56(m. 5H). 1. 66-1. 92(in. 7H). 2. 20(d, J=0. 8Hz. 3H). 2. 38(d. J=0. 8Hz. 
3H). 2. 74(t. J=6. OHz. 2H). 3. 23(t. J=5. 6Hz. 2H). 3. 55-3. 65(m. IH). 3. 71 (s. 
3H). 5. 77(s. IH). 6. 32(d. J=15. 2Hz, IH). 6. 53(bd. J=l 1. 2Hz. IH). 6. 61(d. J= 
9.2Hz. IH). 7.06(dd. J=10. 8. 14. 8Hz. 1H).7. 14(d. J=2. 4Hz. 1H).7. 23(dd. J = 
2.4.8.4Hz. IH). 

mmm 2 7 

(E. E. E)-7-(l-->:?a^+i/;U-l, 2. 3. 4--rh^tK 
a + y U > - 6 - -'U) - 3 - y ^>'U-:t :7 ^ - 2 , 4. 6-h'Ji>BS 
'H-NMR(400MHz.CDCl»)5 : 

1. 10-1. 54(m. 5H). 1. 66-1. 94(ni. 7H). 2. 21(s. 3H). 2. 39(s. 3H). 2. 74(t. J=6. 0 
Hz. 2H). 3. 23(t. J=6. OHz. 2H). 3. 55-3. 65(ra. IH). 5. 79(s. IH). 6. 34(d. J=14. 8 
Hz. 1H).6. 54(d. J=11.6Hz. 1H).6. 61(d. J=9. 2Hz. 1H).7. 10(dd. J=ll. 2. 14.4 
Hz. IH). 7. 14(d. J=2. OHz. IH), 7. 23-7. 26(ni. IH). 

mmm 2 8 

(E) -3- Cl- ( 1 - /f-^UJ^^-'l') -8-:?ao-l. 2. 3. 4- 
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'H-NMR(400MHz,CDCl3)d : 

1. 06(t. J=6. 8Hz. 3H), 1. 16(d. J=6. 8Hz. 6H). 1. 84(tt. J=6. 0. 6. OHz. 2H), 2. 10 
(d. J=4. 4Hz, 3H). 2. 68(t. J=6. OHz. 2H). 3. 14(t. J=6. OHz. 2H). 4. 08(q. J=6. 8 
Hz. 2H). 4. 12Chept. . J=6. 8Hz. IH). 6. 70-6. 72(in. IH). 6. 99(d. J=2. OHz. IH). 

mmm 2 9 

(E. E. E) -7- Cl -( -8-^an-l. 2. 

3. 4 - v^ h3 h l^vi^J t) > - e - Jl^ - e - y Jlyir VI - 3 - / - :t 
9^-2, 4. 6 - h U i>®e/5=-;u 
'H-NMR(400MHz,CDCIs)<y : 

1. 19Cd. J=6. 8Hz, 6H). 1.86(tt. J=6. 0. 6. OHz. 2H). 2. 09(d. J=4. OHz. 3H). 2. 19 

(s. 3H). 2. 70(t. J=6. OHz. IH). 3. 16(t. J=6. OHz. 2H). 3. 71 (s. 3H). 4. 16(hept. . 

J=6. 8Hz. IH). 5. 86(s. IH). 6. 52(s. IH). 6. 56(dd. J=14. 8. 27. 6Hz. IH). 6. 77- 

6.79(in. lH).7.06(d. J=2. 4Hz. IH) . 
Uii^m 3 0 

(E. E. E) - 7- Cl - (1- y 5^;Ujn^;u) - 8- :?no-i. 2. 
3. 4-7^K5tKn4^y'J>-6-'r;U) - 6-y/l-tzj-3-/'J-Jl--t 
i'^-2. 4. 6-h'Ji>BS 
' H-NMR( 400MHz. CDC 1,)<5 : 

1. 19(d. J=6. 8Hz. 6H). I. 83-1. 90(m. 2H). 2. 10(d. J=3. 6Hz. 3H). 2. 19(s. 3H). 

2. 70(t. J=6. 8Hz.2H).3. 16(t. J=6. 0Hz.2H). 4. 16(hept. . J=6. 8Hz. 1H).5. 88 
(s. IH). 6. 55(s. IH). 6. 59(dd, J=15. 6. 32. 4Hz. IH). 6. 77-6. 79(m. IH). 7. 06 
(d. J=2. 4Hz. IH). 

mmm 3 1 

(E) - 3 - C 1 - ( 1 - /^>'^J^^^^) - 1 . 2, 3, 4-T-h^hFD 
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U >- 6 -^f JU} - 2 -^>T->®ei^;u 
'H-NMR(400MHz.CDCl3)5 : 

1. 13(t. J=7. 6Hz. 3H). 1. 20(d, J=6. 4Hz. 6H). 1. 30(t. J=6. 8Hz. 3H). 1. 90(tt. J 
=6. 0. 6. OHz. 2H). 2. 74(t. J=6. OHz. 2H). 3. 08(q. J=7. 6Hz. 2H). 3. 20(t. J=6. 0 
Hz. 2H). 4. 15(hept. . J=6. 4Hz. IH). 4. 18(q. J=7. 2Hz. 2H). 6. 00(s. IH). 6. 64(d. 
J=9. 2Hz. IH). 7. 17(d. J=2. 4Hz. IH). 7. 27(dd. J=2. 8. 9. 2Hz. IH). 

mmm 3 2 

(E. E. E) -7- CI- ( 1 - y ^^'I'Oi^^U) -1, 2. 3. 
"7 h Va^ y y- 6 - ^ Jl} - 3-;i^Jl-y-r-2. 4, 6-h'Ji>^ 

' H-NMR( 400MHz. CDCl 3) d : 

1. iKt. J=7. 6Hz. 3H). 1. 19(d. J=6. 4Hz. 6H). 1. 91 (tt. J=6. 0. 6. 0Hz.2H).2. 38 
(d. J=0. 8Hz. 3H). 2. 68(q. J=7. 6Hz. 2H). 2. 75(t. J=6. OHz. 2H). 3. 19(t. J=6. 0 
Hz. 2H). 3. 71 (s. 3H). 4. 14(hept. . J=6. 4Hz. IH), 5. 76(s. IH). 6. 32(d, J=15. 2 
Hz. IH). 6.42(d. J= 11.2Hz. IH). 6. 65(d. J=8.8Hz. IH). 7. 03(dd. J=11.2. 15.2 
Hz. 1H).7. 12(d. J=2. 4Hz. IH). 7. 21(dd. J=2. 4. 8. 8Hz. IH). 

mmm 3 3 

(E. E. E) -7- (1- ( 1 - y 5^;Uxf-;U) -1. 2, 3. 

7hKa4^yiJ>-6-'r>'U) - 3-:^^JV-yi--2. 4. 6 - h U a: >^ 

'H-NMR(400MHz.CDCl3)5 : 

1. 10(t. J=7. 6Hz. 3H). 1. 18(d. J=6. 4Hz, 6H). 1. 90(tt. J=6. 0. 6. OHz. 2H). 2. 38 
(bs. 3H). 2. 68(q. J=7. 6Hz. 2H). 2. 73(t. J=6. OHz. 2H). 3. 18(t. J=6. OHz. 2H). 
4. 12(hept. . J=6. 4Hz. IH). 5. 80(bs. IH). 6. 34(bd, J=16. OHz. IH). 6. 43(d. J= 
12. 6Hz. IH). 6. 64(d. J=8. 8Hz. IH). 6. 92-7. 08(id. IH). 7. 12(bs. IH). 7. 21 (dd. 
J=2.4. 8.8Hz. IH). 
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3 4 

(E) - 3 - (I - (1 - S- ^'oo-i, 2. 3. 4- 

'H-NMR(400MHz.CDCI,)<y : 

1. 00(t. J=7. 6Hz. 3H). I. iKt. J=7. 2Hz. 3H). 1. 17(d. J=6. 8Hz. 6H). 1. 89(t t. J 
=6. 0. 6. OHz. 2H). 2. 51 (dq. J=3. 5. 7. 6Hz. 2H). 2. 71 (t, J=6. OHz. 2H). 3. 15(t. J 
=6. OHz. 2H). 4. 09(q. J=7. 2Hz. 2H). 4. lOChept. . J=6. 8Hz. IH). 6. 61 (d. J=8. 4 
Hz. IH). 6. 75Cd. J=2. OHz. IH). 6. 85Cdd. J=2. 0. 8. 4Hz. IH). 
3 5 



(E. E. E)-7-Cl-(l -/^jUjL^ji) - 8-^c7D-i, 2. 
3. 4-7-h5hKo + y .;>-6-^;L,D - 6 - :7 o - 3 - / f-yu - y 
■^-2. 4. 6 - h i; ai>^y 

'H-NMRC400MHz.CDCl3)d» : 

0. 99(t. J=7. 6Hz. 3H). 1. 19(d. J=6. 8Hz. 6H). 1. 83-1. 90Cn.. 2H). 2. 17(s. 3H). 
2. 52(dq. J=3. 2. 7. 6Hz. 2H). 2. 70(t. J=6. 8Hz. 2H). 3. 16(t. J=6. OHz. 2H). 3. 70 
(s. 3H). 4. 15(hept. . J=6. 8Hz. IH). 5. 85(s. IH). 6. 47(dd. J=15. 8. 44. OHz. IH). 
6. 50(d. J=2. 4Hz. IH). 6. 74(d. J=2. OHz. IH). 7. 03(d. J=2. OHz. IH). 
3 6 



(E. E. E) -7 - CI - (1 -^^A:r,^;iy - 8 - n o - i , 2. 
3. 4--7^h^tKo + y.;>- 6-^,1,) _ g - :7 a - 3 - y - y 
i- - 2. 4, 6 - h >; J^>^ 
'H-NMR(400MHz.CDCl3)<5 : 

0. 99Ct. J=7. 6Hz. 3H). 1. 19(d. J=6. 8Hz. 6H). 1. 80-1. 92(m. 2H). 2. 17(s. 3H). 

2. 48-2. 56Cn.. 2H). 2. 70(t. J=6, OHz. 2H). 3. 16(t. J=6. OHz. 2H). 4. 1 6(hept. . J 

=6. 8Hz. IH). 5. 87(s. IH). 6. 51 (dd. J=16. 0. 38. OHz. IH). 6. 53(s. IH). 6. 75Cd. 
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J=2. OHz. IH). 7. 03(d. J=2. OHz. IH). 

mmm 3 7 

(E) - 3 - ( 1 - (1 - y - 2. 3. 4 

-■7^ h V t Ka + y ij > - 6 - >r ^UD - 2 - >';U:tD- 2 - :7'-r >g?j:.f-;U 
'H-NMR (400MHz. CDCl3)<5 : 

1. 05(t. J=7. 2Hz. 3H). 1. 12(d. J=6. 8Hz. 6H). 1. 82(tt. J=6. 0, 6. OHz. 2H). 2. 12 

(d. J=4. 4Hz. 3H). 2. 67(t. J=6. OHz. 2H). 3. 14(t. J=6. OHz. 2H). 3. 79(s. 3H). 

4. 06(q. J=7. 2Hz. 2H). 4. 13(hept. . J=6. 4Hz. IH). 6. 47(d. J=l. 6Hz. IH). 6. 49 

(d. J=2. OHz. IH). 

mmm s s 

(E. E. E) - 7- CI - (1- /^Jlj:.^Jl) - 8- /h^i^-l. 2. 

3. 4 -T- h5 h Ka^y U >- 6 -'T-'L'D - 6 - y Jl:t ^ - 3 - / Jl - :t 

^^-2, 4, 6 - h U >i§y 

'H-NMRC400MHz.CDCl3)5 : 

1. 15(d. J=6. 8Hz. 6H). 1. 84(tt. J=6.0. 6.0Hz. 2H). 2. 13(d. J=3. 6Hz. 3H). 2. 17 
(s. 3H). 2. 69(t. J=6. OHz. 2H). 3. I6(t. J=6. OHz. 2H). 3. 70(s. 3H). 3. 80(s. 3H\ 
4. ISChept. . J=6. 8Hz, IH). 5. 84(s. IH). 6. 50Cd. J = 15. 6Hz. IH). 6. 54(bs. 2H). 
6. 64(dd. J=15. 6. 26. 4Hz. IH). 

mmm 3 9 

(E. E. E) -7- (1- ( 1 - y f-yi/i^^U) -8-/h^iy-l. 2. 
3. 4 --r h 7 t KD^y ij >- 6 --r ^U] - G-yJl-ta-S-Z^f-Jl-^ 
^ 2, 4. 6 - h'):i-ym 
'H-NMR(400MHz. CDCls)^ : 

1. 15(d. J=6. 8Hz. 6H). 1. 80-1. 88(in. 2H). 2. 14(d. J=3. 2Hz. 3H). 2. 17(s. 3H). 

2. 70(t. J=6. OHz. 2H). 3. 16(t. J=6. OHz, 2H). 3. 81(s. 3H), 4. 18(hept. . J=6. 8 
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Hz, IH). 6. 53(d, J=15. 6Hz. IH), 6. 54(bs. 2H). 6. 68(d(l. J=15. 6. 26. 4Hz. IH). 

^mm4 0 

(E)- 3 - C 1 - ( 1 - ^^^'I'J^^^l') - 2. 3, 4, 
1 H-^>XT-tf f>- 7 - ^ JV:i - 2 - Z? )l-t^ - 2 -yryfk3L^)l 
'H-NMR(400MHz,CDCl3)5 : 

1. 09(t. J=7. 2Hz. 3H). 1. 22(d. J=6. 8Hz. 6H). 1. 60-1. 70(in. 4H). 2. 12(d. J=4. 8 
Hz. 3H), 2. 70-2. 78(in. 2H). 2. 92-2. 99(m. 2H). 4. 09(hept. . J=6. 8Hz. IH). 4. 10 
(q. J=7. 2Hz. 2H), 6. 80-6. 98(m. 3H). 

mmmA i 

(E. E. E) -7- CI- ( 1 - / ^^UJif-^U) -2. 3. 4. 5 - 7^ h 
Kd - 1 H-^> XT ■tff>-7-Y;UD - ^ - y )l-t^ - Z - / =f- )\y- 
ir^9-2, 4. 6 - h >J 
'H-NMR(400MHz.CDCl,)d> : 

1. 24(d. J=6. 4Hz. 6H). 1. 60-1. 73(in. 4H). 2. 13(d. J=3. 6Hz. 3H). 2. 19(bs. 3H). 

2. 73-2. 76(ra. 2H). 2. 94-3. 04(m, 2H). 3. 70(s. 3H). 3. 78(hept. . J=6. 4Hz. IH). 
5. 85(s, IH). 6. 51(d. J=15. 6Hz, IH). 6. 64(dd. J=15. 6. 26. OHz. IH), 6. 89(d. J = 
8.0Hz. IH), 6. 98-7. 01 (m, 2H). 

IISS0IJ4 2 

(E. E, E) -7- CI- ( 1 - / f^^U^^yU) - 2. 3. 4. 5 - h 
5 k Kd- 1 H-^>XT-tf t*>- 7->r;l/) -6-:7;U;ro-3-/^>'U- 
ir"? 9 -2, 4. 6-K'Jj:.>®? 
'H-NMR(400MHz,CDCl3)5 : 

1. 24(d, J=6. 4Hz. 6H). 1. 60-1. 76(m, 4H). 2. 14(d. J=3. 2Hz, 3H). 2. 20(bs, 3H), 

2. 70-2. 80(m, 2H). 2. 93-3. 03(m, 2H). 3. 78(hept. . J=6. 4Hz. IH), 5. 87(s, IH). 
6. 53(d, J=16. OHz. IH). 6. 67(dd, J=15. 6. 26. 4Hz. IH). 6. 90(d. J=8. OHz, IH), 
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6. 98-7. 01(m.2H). 

mmm 4 3 

(Z) - 3- CI - - 2. 3. 4. 5-T-h5tKD 

- 1 H-OXT-tf b'>- 7 ->f Jl) - 2 - y Jl^t^- 2 -•:fv-ym:r.^Jl 
'H-NMR(400MHz.CDCl3)<5 : 

1. 23(d. J=6. 4Hz. 6H), 1. 37(t. J=7. 2Hz. 3H). 1. 60-1. 70(ra. 4H). 2. 43(d. J=3. 6 
Hz. 3H). 2. 72-2. SOCin, 2H). 2. 96-3. 03(ni, 2H). 3. 79(hept. . J=6. 4Hz. IH). 4. 32 
(q. J=7. 2Hz. 2H). 6. 88(d. J=8. 8Hz. IH). 7. 19-7. 23(in. 2H). 

mmm 4 4 

(E, E. Z) -7- CI- ( 1 - y ^>'L'3^^>'L') -2. 3. 4, 5 - 5^ h 
^tFa-lH-^> XT -tr t'>-7-'r;b) - 6- ^>'U:*-D-3-y^>'U- 
yi-^^-2. 4. G - h scym/^Jl 
'H-NMR(400MHz.CDCl3)<5 : 

1. 23(d. J=6. 8Hz. 6H), 1. 62-1. 73(in. 4H). 2. 14(d, J=2. 4Hz. 3H). 2. 37(s. 3H). 

2. 72-2. 80(m. 2H). 2. 93-3. 05(m. 2H). 3. 73(s. 3H). 3. 78(hept. . J=6. 8Hz. IH). 

5. 88(s. IH). 6. 59(d. J=15. 2Hz. IH). 6. 82(dd. J = 15. 2. 26. OHz. IH). 6. 89(d. J= 
8.4Hz. lH).7.23-7.27(m.2H). 

mmm 4 5 

(E. E. Z) -7- CI- ( \ - /i^Jl^i-fU) -2. 3, 4, 
7 t Fa - 1 H-^yXT-ifi^y- 1-^)1^ - 6 -y 3 - / 5^>'l'- 

9 - 2, 4. e-h'JiVSf 
'H-NMR(400MHz. CDCl3)5 : 

1. 23(d. J=6. 4Hz. 6H). 1. 62-1. 75(m. 4H). 2. 15(d. J=2. 4Hz. 3H). 2. 38(s. 3H). 

2. 72-2. 80(ni. 2H). 2. 95-3. 05(ni. 2H). 3. 79(hept. . J=6. 4Hz. IH). 5. 92(s. IH). 

6. 62(d. J=15. 2Hz. IH). 6. 86(dd. J=15. 2. 26. OHz. IH). 6. 89(d. J=8. 4Hz. IH). 
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7. 24-7. 29(in. 2H). 

(E) -3- CI- ( \ - /^Jl^i'Jl) -1. 2, 3. 4, 5, 6-^4^ 
■9- b Kd^> XT 8 ->r /l) - 2 - 7;l/:ro- 2 - 

'H-NMR(400MHz.CDCl3)<5 : 

1. 03(t. J=7. 2Hz. 3H). 1. 07(d. J=6. OHz. 6H). 1.11-1. 17(m. 2H). 1. 55-1. 68(m, 
4H). 2. 14(d. J=4. 4Hz. 3H). 2. 75-2. 83(m. 4H). 3. 28(hept. . J=6. OHz. IH). 4. 04 
(q. J=6. 8Hz. 2H). 6. 97(d. J=2. OHz. IH). 6. 99(dd, J=2. 4. 8. OHz. IH). 7. 14(d. J 
=8. OHz. IH). 

mmm 4 7 

(E. E. E) -7- Ci- ( 1 - y -1. 2. 3. 4. 5. 

6 -^^iJ-t Ko^>-/T •/>'>- B - ^ jV) - 6 -:7;l:tD- 3 - ^ ^>'^- 
:^- - 2 . 4, 6 - h U ^^'U 
' H-NMR (400MHz, CDCl 3 )<5 : 

1. 08(d. J=6. 4Hz. 6H). 1. 10-1. 19(m. 2H). 1. 57-1. 67(in, 4H). 2. 14(s. 3H). 2. 15 

(d. 5=4. OHz. 3H), 2. 77-2. 82(ra. 4H). 3. 29(hept. . J=6. 4Hz. IH). 3. 70(s. 3H). 

5. 85(s. 1H).6. 5l(s. 1H).6. 54(d. J=11.6Hz. 1H).7. 04(d. J=2. OHz. 1H).7. 06 

(dd. J=2. 0. 8. OHz. IH). 7. 18(d. J=8. 4Hz. IH). 

mmm 4 s 

(E. E. E) -7- Cl- ( 1 - y ^^^UJ^f-zU) -1. 2, 3. 4. 5. 

6 h Kd^ > VTVi/y- 8 - ^ JU) - 6 - :7;l':t u - 3 - y ^^U- 

^^:5'-2. 4. 6-hUJ^>gf 

'H-NMR(400MHz.CDCl3)5 : 

1. 09(d. J=6. 4Hz. 6H). 1. 09-1. 19(m. 2H). 1. 56-1. 68(m. 4H). 2. 15(s. 3H). 2. 16 
(d. J=3. 6Hz. 3H). 2. 76-2. 86 (in. 4H). 3. 30(hept. . J=6. 4Hz. IH). 5. 87(s. IH), 
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6. 54(s. IH). 6. 57(d, J=15. 6Hz. IH). 7. 04(d. J=2. OHz. IH). 7. 07(dd. J=2. 0. 
8. OHz. IH). 7. 18(d. J=8. OHz. IH). 

mmm4 9 

(E) - 3- CI - (1- /^JlJ:.^Jl) -1. 2, 3, 4-T-h5hKa 

•H-NMR(400MHz.CDCl3)<y : 

1. 20(d. J=6. 4Hz, 6H). 1. 32(t. J=7. 2Hz. 3H). 1. 90(tt. J=6. 0. 6. OHz. 2H). 2. 55 
(d. J=l. 6Hz. 3H). 2. 74(t. J=6. OHz. 2H). 3. 17(t. J=6. OHz. 2H). 4. 15(hept. . J= 
6. 4Hz. IH). 4. 21(q. J=7. 2Hz. 2H). 6. 09(q. J=l. 2Hz. IH). 6. 66(dd. J=l. 6. 7. 6 
Hz. lH).6.74(d. J=1.2Hz. IH). 6. 94(d. J=7. 6Hz. IH). 

mmm s o 

(E. E, E) - 7- CI - (1- /^Jl:r.^jV) - 1 . 2. 3. 4 - f- h 
7tKo4^yi;>-7--r>'U)-3-/^;l/-^^:5'-2. 4, 6-h'Ji> 

'H-NMR ( 400MHz. CDCl 3) d : 

I. 20(d. J=6. 8Hz. 6H). 1. 91(tt. J=6. 0. 6. OHz. 2H). 2. 23(d. J = l. 6Hz. 3H). 2. 39 
(d. J=l. 2Hz. 3H). 2. 73(t. J=6. OHz. 2H). 3. 17( t. J=6. OHz. 2H). 3. 72(s. 3H). 

4. 17(hept. . J=6. 8Hz. IH). 5. 80(s. IH). 6. 36(d. J=15. 2Hz. IH). 6. 52(bd. J= 

I I. 2Hz. IH). 6. 67(dd. J=2. 0. 7. 6Hz. IH). 6. 76(d. J=l. 2Hz. IH). 7. 04(dd. J= 
11.2. 14.8Hz. IH). 

mmm 5 1 



(E, E. E) -7- CI- (I - /^Jl:^^^^) -I. 2. 3, 4 - t- h 

^tKa^yi;>-7--r;U)-3-y^>'l'-^:?3'-2, 4. 6-h'Jji> 

m 

'H-NMR(400MHz.CDCl3)5 : 
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1. 21 (d, J=6. 4Hz. 6H). 1. 90(tt, J=6. 0. 6. OHz, 2H). 2. 24(s. 3H). 2. 39(s. 3H). 

2. 73(t. J=6. OHz. 2H). 3. 17(t, J=6. OHz. 2H). 4. 17(hept. . J=6. 4Hz. IH). 5. 82 
(s. IH). 6. 39(d, J=15. 2Hz. IH). 6. 53(d. J=12. OHz. 1H).6. 67(dd. J=l. 6. 7. 6Hz. 
IH). 6. 76(s. IH), 6. 93(d. J=7. 8Hz. IH). 7. 08(dd. J=ll. 6. 15. 6Hz. IH). 

mmm 5 2 

(E) -3- CI- C I - / 'f-Jl:r.^Jl) -l. 2. 3. A-^h^hVa 

^ J ^ y - 1 - >( - 2 --yjiirrj- 2 - :7*f- 

'H-NMR(400MHz.CDCl3)5 : 

1. 08(t. J=7. 2Hz. 3H). 1. 16(d. J=6. 8Hz. 6H). 1. 89(tt. J=6. 0. 6. OHz. 2H). 2. 12 
(d. J=4. 4Hz. 3H). 2. 72(t. J=6. OHz. 2H). 3. 14(t. J=6. OHz. 2H). 4. 04(hept. . J= 
6. 8Hz. IH). 4. 08(q. J=7. 2Hz. 2H). 6. 35(dd. J=2. 0. 7. 2Hz. IH). 6. 45(bs. IH). 
6. 90(d. J=7. 6Hz. IH). 

mwm 5 3 

(E. E, E) - 7- CI - (1 - / =f- - 1 , 2. 3. A-'rh 

"7 h y VI ^ y >) y - 7 - ^ Jl) - 6 - y /l-t ^ - 3 - / =f- - ^ ^ ^ - 2 , 4. 
6 - h U J^>^y 5^^!^ 
'H-NMR(400MHz. CDCl3)(5 : 

1. 18(d. J=6. 8Hz. 6H). 1. 91(tt. J=6. 0, 6. OHz. 2H). 2. 13(d. J=3. 6Hz. 3H). 2. 18 
(d. J=0. 8Hz. 3H). 2. 74(t. J=6. OHz. 2H). 3. 18(t. J=6. OHz. 2H). 3. 70(s. 3H). 
4. 06(hept. . J=6. 8Hz. IH). 5. 85(s. IH). 6. 43(dd. J=l. 6. 7. 6Hz. IH). 6. 52(d. J 
= 15. 6Hz. IH). 6. 52(bs. IH). 6. 67(dd. J=16. 0. 26. 4Hz. IH). 6. 93(d. J=7. 6Hz. 
IH). 

mmm 5 4 

(E. E. E) - 7- CI - (1 - /^Jl:r.^Jl} - 1 , 2. 3. 4 - 7^ h 
^tKa4"y»J>-7--f;i') - 6 - y VI - 3 - / ^ Jl - ^ ^ ^ - 2 . 4. 
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'H-NMR(400MHz.CDCl3)5 : 

1. 18(d. J=6. 4Hz. 6H). 1. 86-1. 95(ra. 2H). 2. 14(d. J=3. 6Hz. 3H). 2. ISCbs. 3H), 
2. 75(t. J=6. OHz. 2H). 3. 18(t. J=6. OHz. 2H). 4. 06(hept. . J=6. 8Hz. IH). 5. 87 
(bs. IH). 6. 43(bd. J=7. 2Hz. IH). 6. 52-6. 56(iii. 2H). 6. 70(dd. J=15. 6. 26. OHz. 
1H).6. 93(d, J=7. 6Hz. IH). 

mmm 55 

(E)-3-(2, 3. 6. 7-T-h^tKa-lH. 5H-^>:/[U 

J] ') - 9 ->( Ji) - 2 -■yy^ym^r.^ji 

'H-NMR(400MHz.CDCl3)(5 : 

1. 30(t, J=6. 8Hz. 3H). 1. 97(tt. J=6. 4. 5. 6Hz. 4H). 2. 53(d. J=l. 2Hz. 3H). 2. 75 
(t. J=6. 4Hz. 4H). 3. 19(t.,J=5. 6Hz. 4H). 4. 18(q. J=7. 2Hz. 2H). 6. 07(q. J=l. 2 
Hz. 1H).7. 02(S. 2H). 

mmm 5 e 



(E. E. E)-7-(2. 3. 6. 7-7^h5tKD-lH, 5H-^> 
•/[I. Jl^J^)i^>-2-^Ji:i-3-/f-Jl-:t^^-2. 4. 6-h 
'J i > ^ y ^ ;l/ 
'H-NMR(400MHz. CDCU)^ : 

1. 97(t t. J=6. 4. 5. 6Hz. 4H). 2. 18(s. 3H). 2. 38(s. 3H). 2. 76(t. J=6. 4Hz. 4H). 
3. 17(t. J=6. 4Hz.4H).3.71(s.3H).5. 76(s. 1H).6. 32(d. J=14. 8Hz. IH). 6.51 
(d. J=10.8Hz. IH). 6. 98(s.2H), 7. 05(dd. J=11.2. 15.2Hz. IH). 

mmm 5 7 

(E, E, E)-7-(2. 3, 6. 7-xh5tKu-lH. 5H-^> 
J]^J^)i^y-9-'^}l'i-S-jt^Jl-:t^^-2, 4. 6-h 
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'H-NMR(400MHz. CDCh)^ : 

1. 97(tt. J=6. 4, 5. 6Hz. 4H). 2. 19(s. 3H). 2. 38(s. 3H). 2. 76(t. J=6. 4Hz, 4H). 
3. 17(t. J=5. 6Hz. 4H). 5. 79(s. IH). 6. 34(d. J=14. 8Hz. IH). 6. 52(d. J=ll. 2Hz. 
IH). 6. 99(s. 2H>. 7. 09(dd. J=l 1. 6, 15. 2Hz. IH). 

mmm 5 s 

(E)-3-(2. 3. 6. 7--rh5tKa-lH. 5K-^>'/Ll. 

'H-NMR(400MHz.CDClj)5 : 

1. 15(t. J=7. 2Hz. 3H). 1. 93 ~2. 05(in. 4H). 2. 10(d, J=4. 8Hz. 3H). 2. 72(t. J= 
6. OHz. 4H). 3. 14(t. J=6. OHz. 4H). 4. 12(q. J=7. 2Hz. 2H). 6. 64(s. 2H). 

mmm 5 9 

(E. E. E)-7-(2, 3. 6, 7--5^h^tFa-lH, 5H-^> 
•/[I. J]^yU>?>-9-'<'VU:i - S - y u - 3 - / Jl' - ^ ^ - 
2. 4 , 6 - h i):Lym/^J\^ 
'H-NMR(400MHz.CDCl3)<5 : 

1. 98(tt. J=6. 0. 6. OHz. 4H), 2. 09(d. J=3. 6Hz. 3H). 2. 20(d. J=0. 8Hz. 3H). 2. 75 
(t. J=6. 4Hz. 4H). 3. 17(t. J=6. OHz. 4H). 3. 70(s. 3H). 5. 84(s. IH). 6. 48(d. J = 
16.0Hz. IH). 6. 67(dd. J=16. 0. 26. 4Hz. IH). 6. 69(s.2H). 

mmm 6 o 

(E. E. E)-7-(2. 3, 6, 7 - 7^ h ^ t K d - i H. 5H-^> 
/CI, Jl ^} i^y - S - ^ - 6 - y Jl:t ^ - 3 - / ^ J\y - :t ^ ^ - 
2. 4, 8 - h 'Jai>SE 
'H-NMR(400MHz. CDCl3)<!) : 

1. 98(tt. J=6. 0. 6. OHz. 4H). 2. 16(d. J=3. 6Hz. 3H). 2. 21 (s. 3H). 2. 75(t. J=6. 4 
Hz. 4H). 3. 18(t. J=6. OHz. 4H), 5. 86(s. IH). 6. 51 (d. J=16. OHz. IH). 6. 71 (dd. J 
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= 16. 0. 26. 4Hz. IH). 6. 69(s. 2H). 

mmme i 

(E)-3-Cl, 4 - >^ ( 1 - y - 1 , 2. 3. 4-5^h5 

'H-NMR(400MHz.CDCl3)5 : 

1. 19(d, J=6. 5Hz. 6H). 1. 20(d. J=6. 5Hz. 6H). 1. 31(t. J=6. 5Hz. 3H). 2. 56(bs. 
3H). 3. 00-3. 40(m. 4H), 4. 00-4. 30(in. 2H). 4, 19(q. J=6. 5Hz. 2H). 5. 98-6. 15Cin. 
IH). 6. 53-6. 68(ni. IH). 6. 75-7. 00(m. 2H). 

mmm g 2 

(E, E. E)-7-Cl. 4-i?(l - - 1 . 2. 3. 4 

-7^ h7 t Ko + y c^-tfij >- 6 --r/U) - 3 - yf--'!/-:*-^:?'- 2. 4, 6 

'H-NMR (400MHz. CDCh)!^ : 

1. 19(d. J=6. 5Hz. 6H). 1. 20(d. J=6. 5Hz. 6H). 2. 22(s. 3H). 2. 38(s. 3H). 3. 15- 
3. 21 (in. 2H). 3. 22-3. 28(in. 2H). 3. 71 (s. 3H). 5. 77(s. IH). 6. 32( d, J=15. OHz. 
IH). 6. 51(d. J=ll. OHz. IH). 6. 60(d. J=8. OHz. IH). 6. 80(s. IH). 6. 83(d. J=8. 5 
Hz. lH).7.06(dd. J=11.0. 15. OHz. IH). 

mmm e 3 

(E, E. E)-7-[l, 4--:^(l - y^yUi^^U) - 1 , 2. 3. 4 
-T- h5 t Kn + y^i^'j >- 6 --r;l/D - 3 - y^;l/-:f r?:?'- 2. 4. 6 
- h 'J x>K 
'H-NMR(400MHz.CDCl3)5 : 

1. 15(d. J=6. 5Hz. 6H). 1. 19(d. J=6. 5Hz, 6H). 2. 18(bs. 3H). 2. 33(bs. 3H). 3. 10 
-3. 35(ni, 4H). 3. 95-4. 23(m, 2H). 5. 81 (bs. IH). 6. 32(d, J=15. OHz. IH). 6. 49(d. 
J=ll. OHz. IH). 6. 58(d. J=8. OHz. IH). 6. 75-6. 85(iii. 2H). 6. 90-7. 13(m, IH). 
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mmm e 4 

(E)-3-Cl. 4 -9 Cl - /^JlJ:.^Jl) - I , 2. 3. 4 - -r h ^ 
t Ka^y >J > - 6 --r ^UD - 2 - - 2 - T/t^ >ffi?xf- ;U 

'H-NMR(400MHz.CDCl3)5 : 

1. 12(t. J=7. 2Hz, 3H). 1. 16(d. J=6. 8Hz. 3H), 1. 17(d. J=6. 8Hz. 3H). 2. 12(d. J= 
4. 4Hz. 3H). 3. 16-3. 24(m, 4H). 4. 00-4. 13(in. 4H). 6. 45(d. J=l. 6Hz, IH). 6. 49 
(dd. J=l. 6. 10. OHz. IH), 6. 57(d. J=8. 4Hz. IH). 

mmm e 5 

(E, E. E)-7-Cl. 4 - i> (I - / ^JlJ^^Jl^) - \ . 2. 3. 4 
-T-h^h Ko4^y y - e - Jl) - 6- yjlytct- 3 - / "^^l-^^ 

^ - 2. 4. S - h 'Jx>®?y 
'H-NMR(400MHz.CDCl3) <5 : 

1. 18(d. J=6. 4Hz. 3H). 1. 20(d. J=6. 4Hz. 3H). 2. 13(bs. 3H). 2. 19(s. 3H). 3. 14- 
3. 28(ro. 4H). 3. 70(s. 3H). 3. 98-4. 12(ni. 2H). 5. 84(s. IH). 6. 48-6. 78(m. 5H). 

mmm e e 

(E. E. E)-7-Cl. 4->'(l - /i-JlOL^Jl) - 1 . 2. 3. 4 
-T^h^t Ka^^y ^-9- 'J>-6--r/U] - 6 - y Jl^ a - 3 - / "f- Jl - ^ ^ 
9-2. 4, 6 - h U x>ffiE 
'H-NMR(400MHz.CDCl3)5 : 

1. 18(d. J=6. 8Hz. 3H). 1. 20(d. J=6. 4Hz. 3H). 2. 14(d. J=3. 6Hz. 3H), 2. 20(bs. 

3H). 3. 18-3. 29(ni. 4H). 3. 97-4. 12(in. 2H). 5. 86(s. IH). 6. 50-6. 63(in. 4H). 

6. 76(dd. J=15. 6.26. OHz. IH). 

mmm 6 7 

(E) - 3 - C4 - (1 - / ^Jls.^;i:) -3, 4->?tKo-2H-l. 
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'H-NMR(400MHz. CDCl3)<5 : 

1. 13(t. J=7. 2Hz, 3H). 1. 17(d. J=6. 4Hz. 6H). 2. 10(d. J=4. 8Hz. 3H). 3. 24(t. J= 
4. 8Hz. 2H). 4. 1 l(q. J=7. 2Hz. 2H). 4. 22(t. J=4. 4Hz. 2H). 6. 65-6. 69(ra. 3H). 

mmm e s 

(E. E. E) - 7- C4 - (1 - / ^JUx.^Ji:> - 3, 4-i^tKu-2 
H-1. 4 -^>V:t^-^i^y - 7 - Jl'i - S - y Jl^t a - S - ^ ^ - :t 
C7 ^-2, 4. 6 - h ^} :Lym/^fV 
'H-NMR(400MHz. CDCh)^ : 

1. 20(d. J=6. 8Hz. 6H). 2. lOCd. J=3. GHz. 3H). 2. 20(s. 3H). 3. 26(t. J=4. 8Hz, 
2H). 3. 70Cs. 3H). 4. 1 Khept. . J=6. 8Hz. IH). 4. 24(t. J=4. 8Hz. 2H). 5. 84(s. 
IH). 6. 50(d. J=15. 2Hz. IH). 6. 59-6. 72(in, 4H). 

mmm e 9 



(E. E, E) - 7- CI - (4 - /^Jlx.i^j\.) - 3. 4 - -^t Fo- 2 
H-1, 4 -^>V:t^-^i^y - 7 - ^ fl") - 6 - y Jl-^ a - 3 - / ^ Jl - ^ 
9^-2. 4. 6-h'JJ->^ 
'H-NMR(400MHz.CDCl3)5 : 

1. 21 (d. J=8. 8Hz. 6H). 2. iKd. J=3. 6Hz. 3H). 2. 21 (s. 3H). 3.27(t. J=4. 8Hz. 

2H).4. iKhept.. J=6. 8Hz. IH). 4.24(t. J=4. 8Hz. 2H).5. 86(s. IH). 6. 53(d. J = 

15. 6Hz. 1H).6. 63-6. 74(m. 4H). 

mmm i o 

(E) - 3 - CI - (1 - ^ > K-v'i'- 5 --r - 2 --y' 

•H-NMR(400MHz.CDCl3)5 : 

1. 33(t. J=7. OHz. 3H). 1. 54(d. J=6. 5Hz. 6H). 2. 67(d. J=l. OHz. 3H). 4. 22(q. J= 
7. OHz. 2H). 4. 68(hept. . J=6. 5Hz. IH). 6. 20(q. J=l. OHz. IH). 6. 54(d. J=3. OHz. 
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IH). 7. 25(d. J=3. OHz. IH), 7. 34-7. 40(iii. 2H). 7. 80(d. J=l. 5Hz. IH). 

mmm 1 1 

(E, E, E) -7 - CI - CI - /f-Jlx-i-Jl) ->( y ^ - 

- Z - 9 ^ - 2, A, 6-h';j->ffie 
•H-NMR(400MHz.CDCls)d> : 

1. 53(d. J=6. 5Hz. 6H). 2. 34(s. 3H). 2. 41 (s. 3H). 4. 66(hept. . J=6. 5Hz. IH). 

5. 84(s. IH). 6. 40(d. J=15. OHz. IH). 6. 52(d. J=2. 5Hz. IH). 6. 64(d. J=ll. OHz. 
IH). 7. 12(dd. J=15. 0. 1 1. OHz. IH). 7. 22(d. J=3. OHz. IH). 7. 33-7. 41(m. 2H). 

7. 75(bs. IH). 

mmm i 2 

(E) - 3- CI - (1- y ^;l.ai^;U) - y Y - )l - ^ - ^ - 2 - 
■y 2 -zTy^yWi:^^ )l 

'H-NMR(400MHz.CDCl3)<5 : 

1. OOCt. J=7. 2Hz. 3H). 1. 53(d. J=6. 4Hz. 6H). 2. 21(d. J=4. 4Hz. 3H). 4. 05(q. J= 

6. 8Hz. 2H). 4. 67(hept. . J=6. 4Hz. IH). 6. 49(d. J=3. 2Hz. IH). 7. 03(dd. J=2. 0. 

8. 8Hz. IH). 7. 22(d. J=3. 2Hz. IH). 7. 34(d. J=8. 8Hz. IH). 7. 44(d. J=2. OHz. IH). 

mmm 7 3 

(E. E. E) -7- CI- ( 1 - y ^;l/ji^;U) - >( y V- )i- b - ^ fi^ 

- S -y Jl:tt3 - 3 - :^ "^Jl-yt ^ ^ - 2, 4. S - h :r.ym / ^ J\y 
'H-NMR(400MHz.CDCl3)5 : 

1. 56(d. J=6. 8Hz. 6H). 2. 13Cd. J=0. 8Hz. 3H). 2. 21 (d. J=3. 6Hz. 3H). 3. 69(s. 
3H). 4. 69(hept. . J=6. 8Hz. IH), 5. 84(s. IH), 6. 52(d. J=3. 2Hz. IH). 6. 54(d. J= 
16. OHz. IH). 6. 60(dd. J=16. 0,26. 4Hz. 1H).7. 09(dd. J=1.6. 8. 8Hz. 1H).7. 26 
(d. J=3. 2Hz. IH), 7. 37(d. J=8. 8Hz. IH). 7. 50(d, J=l. 6Hz. IH). 

mmm 74 
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(E, E, E) - 7- CI - (1 - /^yl/o:.^;!.) - ^ > k- - 5 - ^ ;U) 

'H-NMR(400MHz.CDCl3)d : 

1. 56(d. J=6. 8Hz. 6H). 2. 13(bs. 3H). 2. 22(d. J=2. 8Hz. 3H), 4. 69(hept. . J= 
6. 8Hz. IH). 5. 87(s. IH). 6. 52-6. 69(in. 3H). 7. 09(bd. J=9. 2Hz, IH). 7. 26(bs, 
1H).7. 37(bd. J=l 1.2Hz. 1H),7. 50(bs. IH). 

mmm 1 5 

(E) - 3- - =f- )i- A - 'J / =f- )IT I J - y — -2-'y'7-y 



'H-NMR(400MHz.CDCl3)(5 : 

1. 31(t. J=7. iHz. 3H). 2. 34(s. 3H). 2. 56(t. J=I. 2. Hz. 3H). 2. 73(s. 6H), 4. 20 
(q. J=7. IHz. 2H). 6- 1 l(q. J=l. 2Hz. IH). 6. 98(d. J=8. 4Hz. IH), 7. 29-7. 32(ni. 
2H). 

mm\ 7 6 

(E. E. E) -7- iZ - / =f- )l- A - -y / =f- )IT I J y -3- 

/^)i-^';^-2, 4. 6 - K u J. >®ey 

'H-NMR( 400MHz. CDCI3) <J : 

2. 23Cs. 3H). 2. 34(s. 3H). 2. 38(s. 3H), 2. 72(s. 6H). 3. 72(s. 3H). 5. 80(s. IH). 
6. 36Cd. J=15. OHz. IH). 6. 55(d. J=l 1. OHz. IH). 6. 98(d. J=8. 4Hz. IH). 7. 03(dd. 
J=ll. 0. 15. OHz. IH). 7. 26-7. 34Cm. 2H). 

(E. E. E) -7 - (.Z - /"f-Jl- A -'J /=f-)V7 I J -y -3 
-:^^)l--t!?9-2, 4. 6-hUj:.>ffiE 
'H-NMR(400MHz,CDCl3) 8 : 

2. 24(s. 3H). 2. 34(s. 3H). 2. 39(s. 3H). 2. 72(s. 6H). 5. 83(s. IH). 6. 39(d. J= 
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15. OHz. IH). 6. 57(d. J=ll. OHz. IH), 6. 99(d. J=8. OHz. IH). 7. 08(dd. J=ll. 0. 
15. OHz. IH). 7. 24-7. 34(m. 3H). 

mmm 7 s 

(E) -3- (3- ( 1 - y - A - / "^Ji^T i J y ^ — Ji) 

-2-:7;l/;j-a-2 -ZT'r ^WtJ^'f' 
'H-NMR(400MHz.CDCl3)5 : 

0. 98(t. J=7. 2Hz. 3H), 1. 20(d. J=7. 2Hz. 6H). 2. 13(d. J=4. 8Hz. 3H). 2. 67(s. 

6H). 3. 50(hept. . J=7. 2Hz. IH). 4. 02(q. J=7, 2Hz. 2H). 6. 95(dd. J=2. OHz. 8. 0 

Hz. IH). 7. 03(d. J=2. OHz. IH). 7. 05(d. J=8. OHz. IH). 

mmm 1 9 

(E. E. E) -7- C3- ( 1 - y f-^Ui^^^U) - 4 - ^>'l'T i y y 
- 6 - :7;U^o- 3 - y 5^- 2. 4. 6-h'Ji>®?/^ 



'H-NMRC400MHZ. CDCl3)<!> : 

1. 22(d. J=6. 8Hz. 6H). 2. 15(d. J=4. OHz. 3H). 2. 17(s. 3H). 2. 70(s. 6H). 3. 52 
(hept. . J=6. 8Hz. IH). 3. 70(s. 3H). 5. 86(s. IH). 6. 54(s. IH). 6. 58(dd. J=14. 9. 
33. 4Hz. IH). 7. 04(dd. J=2. 4. 8. 4Hz. IH). 7. 06(d. J=8. 4Hz. IH). 7. 1 l(d. J=2. 4 
Hz. IH). 

mmm 8 0 

(E. E. E) - 7- C3 - ( 1 - y f-;Ui^>'l') - A -'J /'f-)i'Tl J y 
^^ji: - S - y flyttj - Z -/ i-J[^-ir !7 ^ - 2, 4. 6-hUJ^>ffit 

'H-NMR(400MHz.CDCl3)5 : 

1. 22(d. J=6. 4Hz. 6H). 2. 16(d. J=3. 6Hz. 3H). 2. 18(s. 3H). 2. 71 (s. 6H). 3. 53 
(hept.. J=6.4Hz. 1H).5. 88(s. 1H).6. 58(s. IH). 6.61(dd. J=15. 6.41.6Hz. IH). 
7. 05(dd. J=2. 4, 8. 8Hz. IH). 7. 09(d. J=8. 8Hz. IH). 7. 11 (d. J=2. 4Hz, IH). 

mmm 7 - s o •vnh>tifc{t^^<Dmm^^m 2 9 iZT^-to 



-79- 




-80- 
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m 4 





p 




V 

1 




V CI 

i 




T 


mmm29 


COOCH, 


iisaifii34 






COOH 


ISJSIf")35 


COOCHj 

Y CI ^ 




Y 




COOH 
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m. 5 



IIJSf?l|37 


Y OCH, 
l^'^^Tt^ COOCjH, 








CCXXIH, 

Y OCH, 




— ^ 




COOH 
















COOCjHj 


IISJSI5IN6 
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6 



mmmn 


^^^^^^^^^^^^^^^^^^^^ 


mmm^2 


Y 1 

k^^^A^ COOC^H, 








COOCH3 








Y , 

COOH 




Y 1 1 


llj5Sf5i|55 
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a 7 







Ili5i5f5il62 








IIJfi«5l|63 


Y 




COOCHj 


ll)5Sfi'i|64 


Y 

r'^'V^ coocjHs 




COOH 
J 


USS 1^1165 


COOCHj 

Y y' 
A ^ 




Y 




COOH 

A ' 
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^ 9 









COOCH, 




^ COOC^H, 


HSiS (51180 
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mmms i 

(E. E. E)-6-3' Jl:t a-7-[2-Qb. 6, 7. 8- -r h ^ h Kn-5, 5. 8. 8- h v 



1 

(E)-2-:7 7U^n-3-[2-(5.6. 7. 8- -r h ^ t Kd-5. 5. 8, 8- t- J ^ 

-9- ^;I.)]-2- yT->Sfji^;u 



7K^{t^h'Jt;A 186mg^N. N->>/5^;U37 + A AT $ KlOmHl^ffiL. 
^5itT. 0 •CT2-:7;U:t-a- ;l/ X 4"^ 7 StS$i5^ 0. 94ml ©N. N- / ^ 

U :7:f;UATi K Sinless €-?STL30$?-raitfl^L /Co C n(C2-T-tr^;l/-5. 6. 7. 
8-7=- h5 t Kn-5. 5. 8. 8- 5^ h 5 ^ ^ ^1/+ y +if 'j > 540mgCDN, N- / >'U ^ 

'H-NMR (400MHz, CDCU)^ ; 
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1.01 (t. J=7.2Hz. 3H). 1.30 (s, 6H). 1.33 (s. 6H). 1.80 (s, 4H). 
2.19 (d. J=4.2Hz. 3H). 4.07 (q. J=7.2Hz. 2H). 8.24 (s. IH). 
Xg2 

(E)-2-:7;l/:fD-3-[2-(5. 6. 7. 8- h 7 t Kn-5. 5. 8. 8- t" h 5 ^ >' + 



(E)-2-7;U^n-3-[2-(5. 6. 7.8- h ^ t Ka-5.5.8.8- h =7 :^=f-)\y^ J 
^-y- ij ^;U)]-2- :7't- >^:e.5^;U290 mg^T^ h 5 h H'd :7 5 > 15nil(l^«? 

m^%M'Y. -78 °CT>^-r 7 7*5^;ut;u ^ ^t7Z.^N-r K^-r kci.bm Y)\^3-y 

^r^L. |R7KBSeEvrt^->'t7At:IE'J*f^-. SSETl^ig*^ t-C270 mgOilfe?*^:^ 

^n^m^o m^X'mmm.mT. -eo °c(cT:*-4^-»f ' j a 'j Ko.85mi©-:^ 

ao> >40ml?§^iS{I. i^y ^^UX^b:? ^r+lf-T K1.4 ml © a n y >4 
nil?gS5^?|gTL5 ^P^1t#b/c„ cn(C. 5fe{r?#'in/r|Rfe?4t^'^K270 mgO 
•:^::7on y ^ >10ml^a^^jSTL15^rait}4^ L/c^^. h OJ^^^IT i >6.5 ml 

230 mg^Jlfe@(*tbT»/co 
'H-NMR (400MHz, CDCl3)<5 ; 
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1.32 (s. 6H). 1.35 (s. 6H). 1.83 (s. 4H). 2.36 (d. J=4. OHz. 3H). 
8.47 (s. IH). 9.70 (d. J=19.0Hz. IH). 
Xg3 

(B. E.E)-6-:7;l/:t-a-7-[2-(5.6.7.8- 5^ h ^ h Ko-5. 5. 8. 8- •f-h^y^^Jl^ 
y ^-tf U j:l;U)]-3- yf-^U- :t ^7 ^ -2. 4. 6- hUcn> ®f 



y y -J\^iz^mi- h U "t? A65mg>&Sn;t-^ h U -t? A y h4-1f-r K©y ^y - 

rnzmm^m.T. o °CT-3-y ^;u-4- >-^x;^y o f >^ h u i^;bo.89g, 

?):i^T(E) 2-7/l':tn-3-[2-(5. 6. 7. 8- t" h v t K a -5. 5. 8. 8- t" ^ ^^U 
+ y tj — -'U)]-2- :7'7^-^-;l/230 ragCDN,N-i^ y ^/l^:? :f ;l.ZsT i FlOml^g 

y -1 - immmm ■. 5 ^^g^^rj-^vu/n- ^+-9->) trf^u. 220 mgo^iifea 

'H-NMR (400MHz, DMSO-ds)^ : 

1.27 (s. 6H). 1.29 (s. 6H). 1.76 (s. 4H), 2.16 (s. 3H). 2.20 (bs. 

3H). 6.00 (s. IH). 6.76 (d, J=15.2Hz. IH). 7.26 (dd. J=15.2. 30.5 
Hz. IH). 8.58 (s, IH). 
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mmm s 2 

(E.E. Z)-6-:7;l/^u-7-[2-(5. 6,7. 8- f- h ^ h Ka-5. 5. 8. 8- 5^ h ^ ^ 5^ 4^ 



urn 1 

(Z)-2-:7;U:i-n-3-[2-(5. 6, 7. 8- 5^ h 7 t Kd-5.5,8. 8- •5=- h 7 j^f-^l^J ^ 
>J -2- 7'-T- >ffifx^;i/ 



^Si{5>J 8 1 cDXg 1 tl^^td -> 'J ti^Jlij ^ a-^ Y ^' y -f -(if^ 

'H-NMR (400MHz. CDCU) <5 : 

1.31 (s. 6H). 1.34 (s. 6H). 1.39 (t. J-7.2Hz, 3H). 1.80 (s. 4H). 
2.50 (d, J=3. 6Hz. 3H), 4.36 (q, J=7.2Hz. 2H). 8.65 (d. J=3. 6Hz. IH). 
2 

(E.E.Z)-6-7;t/;i-a-7-[2-(5. 6.7.8- t" h ^ t Kd-5. 5.8.8- 
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'H-NMR (400MHz. CDCh)^ ; 

1.32 (s, 6H). 1.34 (s, 6H). 1.80 (s. 4H). 2.25 (d. J=2.2Hz. 3H), 

2.40 (s. 3H), 5.99 (s. IH). 6.76 (d. J=15. 6Hz. IH). 6.90 (dd. J= 

15.6. 26.4Hz. IH). 8.79 (d, J=2. 7Hz. IH). 

mmm s 3 

(E.E.Z)-7-[2-(5. 6.7. 8-7^ h 5 h K n -5. 5. 8. 8- t- h 5 / ^ Jl^ J ') 
-3- :t^:5'-2.4. 6- h'Jj^^ffie 



Xg 1 

(Z)-3-[2-(5. 6.7.8-7^ h ^ t Kd-5.5. 8. 8- h "7 J 'J ->'U)]-2 



TK^ri:-^ h 'J A48nig^N. N--:^y ^>'U:7 +;UAT ^ KlOmHrlKS 



n(l2-T-tr^;U-5. 6. 7. 8- xh^b Fo-5.5.8.8- x h 5 ^ 7 U > 

140 mg©N.N-i^y 5^^L'7 ^f^UAT = KlOinl^?K<&?ST U/co 60'C II JD L 48B^ 





»SET. 0 °( 



y Bt®ei^/l.0.36ml^?STL30^F5tt1$U/io - 
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®^7KRy^fi&^:&*M7K-eilIl?>;^^L. iS7Mi?vr:?'^>':7AT-^«^. MEET 

'H-NMR (400MHz. CDCl3)<5 : 

1.32 (s. 6H). 1.33 (s. 6H). 1.34 (t. J=7. IHz. 3H). 1.80 (s. 4H). 
2.61 (d. J=1.3Hz. 3H). 4.24 (q. J=7. IHz. 2H). 6.75 (q. J=1.3Hz. IH). 
8.58 (s. IH). 

2 

(E. E. Z)-7-[2-(5. 6.7. 8-T- h v t K a -5. 5. 8, 8- -r h 7 J 
-3- :t :p -2. 4. Q- h ') J^^m 



'H-NMR (400MHz. CDCls)^; 

1.29 (s. 6H). 1-32 (s. 6H). 1.78 (s. 4H). 2.32 (s. 3H). 2.40 (s. 

3H). 5.89 (s. IH). 6.54 (d. J=15.0Hz. IH). 7.12 (dd. J=12. 1. 15.0 

Hz. IH). 7.23 (d. J=12. IHz. IH). 8.55 (s, IH). 

mmm s 4 

(E.E)-5-[3-(7.8.9. 10- 7^ h 5 b Ko -7. 7. 10. 10- r- h ^ / ^ fly 
-3- /f-)l-2.4- ^>:^ -:^i>Sft 
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1 

7. 8. 9. 10- 7-h3h Fd-7. 7. 10, 10- h 5 ^ i-Jl- y i- 'J y -Z- ti Jly<T 



7.8, 9. 10- -5^ h ^ t Ko-7, 7, 10, 10- -5^ h 5 y 5^;U3-^ ^ ^ > * >ffif 
y 5^;H. 17g h ^ t Ka :7 5 >50nil(r^ji?L. M^^5fET> -78 "CT ^'-r 
v:7*^;LT;t. J ^^t? A/N-r K^-r K(I.5M h >^?|^)10. 5 mI-^?ST L. 30 

>iOfDnzmmL-m<t-7ytfy5.o g^m^-mmwLfzo st^jSE^-t^^ h 

'H-NMR (400MHz. CDCl3)<5: 

1.45 (s. 12H). 1.93 (s. 4H). 8.07 (d. J=8. 8Hz, IH). 8.13 (dd. J= 
1.8. 8. 6Hz. IH). 8.48 (d. J=1.8Hz. IH). 10.22 (s. IH). 



(E. E)-5-[3-(7.8. 9. 10- h ^ t Kn-7. 7, 10. 10- 5^ h ^ y 7 x ^ 




Xg2 
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-3- ^^rJ^i^J^vSf 




■H-NMR (400MHz. DMSO-d») 5 : 

1.36 (s. 6H). 1.37 (s, 6H). 1.86 (s. 4H). 2.34 (s. 3H). 6.04 (s. 
IH). 7.23 (d. J=16.0Hz. IH). 7.33 (d, J=16.0Hz. IH). 7.92 (d. J= 
8.8Hz. IH). 8.02 (dd. J=1.3. 8. 8Hz. IH). 8. 12 (d. J=1.3Hz. IH). 

mmm s 5 

(E)-3-[6-(2.3--:^^ yzfn J ^^'} ^)i)]-2- -y'T-ym^^i-Ji 




1 



0 




•H-NMR (400MHz. CDCls)^ : 
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1.36-1.42 (m. 12H), 2.77 (s. 3H). 3.48-3.60 (m. 2H). 8.04 (d, J= 
8. 8Hz, IH). 8.23 (dd, J=2. 2. 8. 8Hz. IH). 8.58 (d. J=2. 2Hz. IH). 
XS 2 

(E) -3- [6- (2. 3-::^ -I' y:/u h' ji^ y ^-^ ^} —ji)]-2- zTy^- ym^^i- 



'H-NMR (400MHz. CDCls)^ : 

1.34 (t. J=7. 1HZ.3H). 1.38 (d. J=6. 6Hz. 6H). 1.39 (d. J=6. 8Hz. 6H). 

2.70 (d. J=1.3Hz. 3H). 3.54 (hept. . J=6. 8Hz. 2H). 4.24 (q. J=7. IHz. 

2H). 6.33 (d. J=1.3Hz. IH). 7.77 (dd. J=2. 2. 8. 8Hz. IH). 7.97 (d. 

J=8.8Hz. IH). 8.12 (d. J=2. 2Hz. IH). 

mmm s s 

(E. E. E)-7-[6-(2. S-i^-r V f;U+ y 'J — >'U)]-3- /^J-Jl- pl-^^-2. 4. 

6- h ^ym 





1 



(E)-3-[6-(2.3--:^^ yzfa tvi^+y -;i.)]-2- y'f--f--Ji 
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(E)-3-[6-(2, f;U+y ^if 'J y'f- >^i^>'U^fflt^ 

'H-NMR (400MHz. CDCla) 5 : 

1.39 (d. J=6. 6Hz. 6H). 1.40 (d. J=6. 8Hz, 6H). 2.70 (d. J=1.3Hz. 

3H). 3.50-3.60 (m, 2H). 6.57 (dd. J=1.3. 7. 6Hz. IH). 7.82 (dd. J= 

2.0. 8.8Hz. IH). 8.01 (d. J=8.8Hz. IH). 8.20 (d. J=2.0Hz. IH). 

10.25 (d. J=7. 6Hz. IH). 
Xg2 

(E. E. E)-7-[6-(2.3->'-r V^d 'J ^;U)]-3- y ^9-2. 4. 

6- h 'J i>ffi? 



'H-NMR (400MHz, CDCls)^ : 

1.39 (d. J=6.6Hz, 6H). 1.40 (d. J=6.8Hz. 6H). 2.40 (s. 3H). 2.42 
(s. 3H), 3.48-3.59 (m. 2H). 5.89 (s. IH). 6.49 (d. J=14.7Hz. IH). 
6.83 (d. J=10.5Hz, IH). 7.14 (dd. J=10.5. 14.7Hz. IH). 7.85 (dd. J 
=2.2. 8.8Hz. IH). 7.95 (d. J=8.8Hz. IH). 8.07 (d. J=2.2Hz. IH). 
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mmm s 7 

(E. E, Z)-7-[2-(5. 5. 7. 7--r h5y5^;l/i/:^D^>:5^[b] i^ — ;i')]-3- 




CO2H 

'H-NMR (400MHz. DMSO-ds) <5 ; 

1.28 Cs. 6H). 1.29 (s. 6H). 1.96 (s. 2H). 2.28 (s. 3H). 2.30 (s. 

3H). 5.87 (s. IH). 6.65 (d. J=14.8Hz. IH). 7.11 (dd. J=10. 8. 14.8 

Hz. IH). 7.31 (d. J=10.8Hz. IH). 8.65 (s, IH). 

mmm s s 

(E. E)-5-[3-(7. 8. 9, 10- 5^ h ^ t Ko y x ^ -:>.r.;b)]-3- y 5^;L'-2. A- 9 




'H-NMR (400MHz. DMS0-d6)<5 : 

1.92-1.98 (m. 4H). 2.35 (s. 3H). 3.02-3.07 (m, 4H). 6.03 (s. IH). 
7.23 (d. J=15. 5Hz. IH). 7.29 (d. J=15. 5Hz. IH). 7.89 (d. J=8. 6Hz. 
IH). 8.02 (dd. J=1.9. 8.6Hz, IH). 8.07 (d. J=1.9Hz. IH). 

mmm s 9 

(E. E)-5-[6-(2,3-i^J^f->'l'4^y 4^-9-';^>'l')]-3- / Jl-2. A- ^>j?i?J:>®E 
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'H-NMR (400MHz. DMS0-d.)5: 

1.32 (t. J=7.3Hz. 3H). 1.33 (t. J=7.3Hz. 3H). 2.35 (s. 3H). 3.00 
(q. J=7. 3Hz. 2H). 3.01 (q. J=7. 3Hz. 2H). 6.04 (s. IH). 7.23 (d. J= 
16.3Hz. IH). 7.30 (d. J=16. IHz. IH). 7.94 Cd. J=8. 6Hz. IH). 8.01 
(dd. J=1.6. 8.6Hz. IH). 8.13 (d, J=1.3Hz. IH). 12.19 (bs. IH). 

mmm 9 0 

(E.E)-5-[6-(2.3-v^-r 7>'°n h*;b^y 4^•t^•;->'^)]-3- /^>'U-2. 4- ^y9 i^ 




'H-NMR (400MHz. DMSO-d*) 5 : 

1.37 (d. J=6.8Hz. 12H). 2.46 (s. 3H). 3.48-3.60 (m. 2H). 6.01 (s. 
IH). 7.03 (d. J=16. IHz. IH). 7.16 (d. J=16. IHz. IH). 7.80 (dd. 
J=2.0. 8.4Hz. IH). 7.97 (d. J=8. 8Hz. IH). 8.05 (d. J=1.8Hz. IH). 

mmm 9 i 

(E.E)-5- C6-[2.3-i^(3- ^>^Jl} ^-y- ij jn;!.]) -3- ^ =f- Jl-2. 4- ^ 

y 9 i^:t-ym 
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'H-NMR (400MHz, DMS0-d*)5: 

0.78 (t. J=7.3Hz. 12H). 1.64-1.76 (m. 4H). 1.80-1.89 (m. 4H). 
2.34 (s. 3H), 3.13-3.22 (m. 2H), 6.05 (s, IH). 7.25 (d. J=16.0Hz. 
IH). 7.33 (d. J=16.0Hz. IH). 7.94 (d. J=8.8Hz. IH). 8.01 (dd, J- 
1.6. 8. 8Hz. IH). 8.14 (d. J=1.6Hz. IH). 



(E. E)-5-[6-(2. 3--:^S^r?ayD f;l/+y^-9-U^-'U)]-3- 9 



'H-NMR (400MHz. DMSO-de)^: 

1.06-1.18 (in. 4H). 2.32 (s. 3H). 2.68-2.76 (m. 2H). 6.01 (s. IH). 
7.18 (d. J=16.2Hz. IH). 7.26 (d. J=16.2Hz. IH). 7.79 (d. J=8. 6Hz. 
IH), 7.89-7.93 (m. IH). 7.99 (bs. IH). 
9 3 

(E. E)-5-[6-(2,3-i^i^^' o:7'^7b4^y ^-tf 'J ->'L')]-3- ^'f-)V-2,\- ^ i? 



mm 9 2 




-10 0- 



wo 96/13478 




PCT/JP9S/02231 



'H-NMR (400MHz. DMS0-d.)5: 

1.80-1.90 (in. 2H). 2.00-2.15 (m. 2H). 2.27-2.50 (in. 8H). 3.86-3.96 
(m. 2H). 6.05 (s. IH). 7.24 (d. J=16. 4Hz. IH). 7.33 (d. J=16.0Hz. 
IH). 7.97 (d. J=8.8Hz. IH). 8.02 (dd. J=1.2. 8. 8Hz. IH). 8.18 (s. 
IH). 

mmm 9 4 

(E. E)-5-[6-(2. 3-i>i^:J'DA;>^;U^y ^-tfi;j^;[,)]-3- / ^ Jl-2. 4- ^ > 5' 




'H-NMR (400MHz. DMSO-ds)^ : 

1.64-1.74 (m. 4H). 1.75-1.88 (m. 4H). 1.88-1.95 (m. 4H). 1.99-2.09 
(m. 2H). 2.34 (s. 3H). 3.64-3.73 (in. 2H). 6.04 (s. IH). 7.23 (d. J 

= 16.0Hz. IH). 7.30 (d. J=16.4Hz. IH). 7.90 (d. J=8. 8Hz. IH). 7.99 

(dd. J=1.6, 8.8Hz. IH). 8.10 (d. J=1.6Hz. IH). 

mmm 9 5 

(E.E)-5-[6-(2.3--:^>^^'n^^->^l'4^y 4-^'J-^^)]-3- /f->'l'-2.4- ^> 9 
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'H-NMR (400MHz. DMSO-ds)^: 

1.23-1.36 (m. 2H). 1.38-1.52 (m. 4H). 1.60-1.89 (m. 12H), 2.34 (s. 

3H). 3.07-3.18 (in. 2H). 6.04 (s. IH). 7.21 (d. J=16. IHz. IH). 7.30 

(d, J=16. IHz. IH), 7.90 (d. J=8. 6Hz. IH). 7.99 (dd, J=1.3. 8. 6Hz. 
IH). 8.11 (d. J=1.3Hz. IH). 

mmm 9 e 

(E. E) 5- C6-[2. 3->^(2- y U Jl) + y 4^-9- U — -3- y^;u-2. 4- ^> 




•H-NMR (400MHz. DMS0-d6)<5 : 

2.16 (s. 3H). 5.85 (s. IH). 6.68-6.78 (m. 4H). 7.32 (d. J=15.0Hz. 
IH). 7.91 (bs. 2H). 8.01-8.04 (m. IH). 8.10 (d. J=8. 6Hz. IH). 
8.14 (bs. IH). 8.53 (d. J=15.0Hz. IH). 

mmm 9 7 

(E.E)-5-[9-(2.2. 6. 6-7^ h ^ ^^;U^x^'?(4.5-b] +7 +1^ 'J ->'t/)]-3- 
Jl-2.4- 9 •J:r.yWt 
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COjH 



'H-NMR (400MHz. CDCl3)<5 : 

1.61 (s. 12H). 2.47 (s. 3H). 2.92 (s. 4H). 6.02 (s. IH). 7.01 (d. 

J=16.2Hz. IH). 7.16 (d. J=16.2Hz. IH). 7.78-7.83 (in. IH). 7.91 (d. 

J=8. 8Hz. IH). 7. 98 (bs. IH). 

(E. E)-5-[2-(3. 6. 6. 9. 9-^ > /^JV-> a^ + -9-[g] ^7 ^U" 'J ~Jl)]-3- 



'H-NMR (400MHz. DMS0-d6)<5: 

1.35 (s. 12H). 1.72 (s. 4H).2.39 (s. 3H). 2.76 (s. 3H). 6.13 (s. 
IH). 7.34 (d. J=15.0Hz. IH). 7.60 (d. J = 15.0Hz. IH). 7.89 (s. IH). 
7.94 (s. IH). 

m^m 1 

1. A-'J/^)l-\, 2. 3. 4 -7^ h 7 t Ko + y -J >- 6 -:^^t'^<T 
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'H-NMR(400MHz, CDCIs)^ : 

1.30(d. J=7.2Hz. 3H). L 66-1.74(ra, IH). 1.95-2. 03(ni. lH).2.86-2. 94(m. IH). 
3. 02(s. 3H), 3. 33-3. 46(ra, 2H). 6. 57(d. J=9. 2Hz. IH). 7. 55-7. 58(in. 2H). 9. 68 
(s. IH). 

n&m 2 

4 - /^Jl- \, 2. 3. 4-T-h^tKu4^yij>-6--r 



S2it0iJ 1 T»^n/c 1 . 4-i^y^>'U-l. 2. 3. 4--rh5tKD + y 
'J > - 6 -:^;U^<T;U5=t K7:>^ ^>II5£<5>J 1 ©XS3, 4 IsJ^fC LT-^fiJc L /-o 
'H-NMRC400MHZ. CDCl3)5 : 

1. 29(d. J=6. 8Hz. 3H). 1. 66-1. 74(m. IH). 1. 95-2. 03(m. IH). 2. 49(s. 3H). 2. 86 
-2. 96(m. IH). 2. 99(s, 3H). 3. 28-3. 43(in. 2H), 6. 51(d. J=8. 8Hz, IH). 7. 60- 
7. 72 (m. 2H). 



(E)-3-(l, 4-i^y^/U-l, 2. 3. 4 -7^ h 7 h Ko + y 'J >- 

6--r;u) -2-yT->^i^;u 




SfefifJ 9 9 
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N, 



^ COOC2H5 



I2it0ij 2 -rif^n/c 1 - ( 1 . 4 - y ^-'t/- 1 , 2, 3. 4-T-h-7tK 

' H-NMR( 400MHz. CDC 1 3)5 : 

1.29(t. J=7. 2HZ.3H). 1.32(d. J=6. 8Hz.3H). 1. 66-1. 74(ra. IH). 1.98-2. OBCm. 
IH). 2. 56(d. J=l. 2Hz. 3H). 2. 86-2. 96(in, IH). 2. 94(s. 3H). 3. 20-3. 36(m. 2H). 
4. 19(q. J=7. 2Hz. 2H). 6. 10(q. J=l. 2Hz. IH). 6. 54(d, J=8. 8Hz. IH). 7. 26(d. J= 
2. OHz. IH). 7. 30(dd. J=2. 0. 8. 4Hz. IH). 



(E)-3-(l. 4 -i^ /^^l- I, 2. 3, 4-7^h^tKD^yU>- 
S - ^ Jl ) - 2 -y'7^-f--Jl 



^M0>J9 9-Cl#'in/c (E) - 3 - ( 1 . 4 - 1 . 2. 3, 4- 

^h7tKci:^^y';>-6--r;w) - 2 -y7^>^J^^>'i'*^'^> ^Mfi?>J2©x 

g 1 . 2 t(i]^(r-^fi!cL/co 
'H-NMR(400MHz.CDCl3)5 : 

1. 29(d. J=6. 8Hz. 3H). 1. 68-1. 76(m. IH). 1. 98-2. 04(m. IH). 2. 52(d, J=l. 2Hz. 

3H). 2. 86-2. 94(in. IH). 2. 97(s. 3H). 3. 24-3. 40(ni. 2H). 6. 43(dd. J=l. 2. 8. GHz. 




^ cm 
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IH). 6. 56(d. J=8. 8Hz. IH). 7. 26-7. 35(m, IH). 7. 38-7. 41 (m. IH). 10. 1 1 (d. J= 
8. OHz. IH). 

mmm i o o 

(E, E, E)-7-(l. A-i^/i'Jl-l. 2, 3. 4-7^h^hKo + 



mitmS-Cn^tltz (E) - 3 - il , 4 - >^^Jl- I . 2. 3, 4-^ 

'H-NMR(400MHz.CDCl3)5 : 

1.30(d. J=7. 2Hz. 3H). 1. 66-1. 75(m. IH). 1. 98-2. 06(in. IH). 2.22(d. J=1.2Hz. 
3H). 2. 39(d. J=l. 2Hz. 3H). 2. 86-2. 96(m. IH). 2. 93(s. 3H). 3. 18-3. 34([n. 2H). 
3. 71 (s. 3H). 5. 77(bs. IH), 6. 34(d. J=14. 8Hz. IH). 6. 51-6. 57(ra. 2H). 7. 06 
(dd. J=11.2. 15. 2Hz. 1H).7. 23-7. 27(m.2H). 

mmm i o i 

(E. E, E)-7-(l, 4-i^jt^ji-i, 2, 3, 4-^h'7hV^^ 
y y- 6 Jl) - 3 - ^- 2. 4. 6-h'Ji>^ 
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mmm i o ox^m^ntz ce, e, e) - 7 - ( i , 4 ^>'i^ - 1 . 2. 
3. 4 -7^ t Ft3 + y >j >- 6 ->r>'i/) - 3 - 2. 4, 

'H-NMR(400MHz.CDCl3)<5 : 

1. 30(d. J=7. 2Hz. 3H), 1. 65-1. 77(m. IH). 1. 96-2. 10(m. IH). 2. 22(s. 3H). 2. 38 
(bs. 3H). 2. 88-3. 00(in. IH). 2. 93(s. 3H). 3. 15-3. 35(ni. 2H), 5. 80(bs. IH). 
6. 36(d. J=14. 8Hz. IH). 6. 45-6. 62(in. 2H). 7. OBCdd. J=10. 8. 26. OHz. IH). 7. 20 
-7. 32(in. 2H). 

mitm 4 

1, 4, 4-h')/'^)i^-l. 2. 3, 4-T-h^bKn^y>J>-6-* 



1. 4. 4-h'jyf->'l'-I. 2. 3. 4-T-h^tKa4^y'J>;i^'^>^ 
]!l£<5ti 1 ©XS 2 tm^l' LX^^Lfzo 
'H-NMR(400MHz.CDCl3)<5 : 

1. 30(s. 6H). 1. 74(t. J=6. 4Hz. 2H), 3. 03(s. 3H). 3. 40(t. J=6. OHz. 2H). 6. 57(d. 

J=8. 4Hz. IH). 7. 56(dd. J=2. 0. 8. 8Hz. IH). 7. 70(d. J=2. OHz. IH). 9. 68(s. IH). 

mmm i o 2 

(E)-3-(l. 4. 4 - h U /^-'L'- 1 , 2. 3. 4-7^h7tKa + y 
>; >- 6 --r^l') - 2 - 7'7^>®?x^>'L' 
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COOC2H5 



Mitm 4Tmihtltz I . 4, 4-hV:^^Jl-l. 2. 3, 4-7^h^tF 

'H-NMR(400MHz.CDCl3)(5 : 

1. 30(s. 6H). 1. 32(t. J=7. 2Hz. 3H). 1. 76(t. J=6. OHz. 2H). 2. 57(d. J=l. 2Hz. 
3H), 2. 94(s. 3H). 3. 29(t. J=6. OHz. 2H). 4. 20(q. J-6. 8Hz. 2H). 6. 09(q. J=l. 2 
Hz. IH). 6. 54(d. J=8. 8Hz. IH). 7. 29(dd. J=2. 4. 8. 4Hz. IH). 7. 39(d. J=2. 4Hz. 
IH). 

m^m 5 

(E)-3-(l. 4. 4-hijy^;U-l. 2. 3. 4--rh^hKD + y 



llS&^ii 1 0 2T'?f ^n/c (E) - 3 - ( 1 . 4. 4 - h 'J y ^^l/- 1 . 2. 3 
. 4-7^h5tKD^yiJ>-6--r;U) - 2 -:7'T•>^a:.5^;^;!>^•^>, USte^J 
2©Xeu 2 tl^^fr LT-^fiStT^Co 
'H-NMR(400MHz.CDCU)<5 : 

1. 30(s. 6H). 1. 76(t. J=6. OHz. 2H). 2. 53(d. J=0. 8Hz. 3H). 2. 98(s. 3H). 3. 33(t. 
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J=6. OHz. 2H). 6. 43(bd, J=9. 2Hz. IH). 7. 36-7. 40(in. IH). 7. 49(d. J=2. 4Hz. 
IH). 10. 12(d. J=9. 2Hz. IH). 

mmm i o s 

(E. E. E)-7-(l. 4. 4 - h U /^>'l'- 1 . 2. 3. 4 - h 5 t 
\^a^y y- B Jl^ - 3 - ^ - 2. 4, 6-h'Ji>^y 



Sit^J 5 -C?#'^)n/^ (E) - 3 - ( I . 4. 4 - h U y ^^U- 1 . 2. 3. 
4-7^h^bKa4->''J>-6--l'-'l/) - 2 - - -'UTb^ ^Sfi^J 2 ©X 

'H-NMR(400MHz. CDCl3)<5 : 

1. 31(s. 6H). 1. 77(t. J=6. OHz. 2H). 2. 22(d. J=l. 2Hz. 3H). 2. 39(d. J=l. 2Hz. 
3H). 2. 93(s. 3H). 3. 27(t. J=6. OHz. 2H). 3. 71 (s. 3H). 5. 78(s. IH). 6. 34(d. J = 
15. 2Hz. IH). 6. 51-6. 56(m. 2H). 7. 06(dd. J=10. 8. 14. 4Hz. IH). 7. 25(dd. J=2. 4. 
6. OHz. IH). 7. 37(d. J=2. 4Hz. IH). 

mmm i o 4 

(E. E. E)-7-(l, 4. 4 - h *) /i-Jl- I . 2. 3. 4 - h 7 t 
Ka4-y«J>-6--r/U)-3-yf->'l'-:t^'^-2. 4. 6-h';i>K 
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rntt^rn 1 0 3 -cm^ntz (e, e, e)-7-(i, a, 4-h';^^>'u- 

1. 2. 3. 4-xh5hKo4^yi;>-6-'r/l/)-3-y^7l'-^:?:5^- 

2. 4, Q - :i^ymy^^\y^^<h. mmm2(Dj:m4 tmmizLx^m.Ltz^ 

'H-NMR(400MHz. CDCl3)d : 

1. 32(s. 6H). 1. 77(t. J=6. OHz. 2H). 2. 23(bs. 3H). 2. 39(bs. 3H). 2. 94(s. 3H). 
3. 27(t. J=6. OHz. 2H). 5. 80(s, IH). 6. 37(d. J=15. 2Hz. IH). 6. 51-6. 57(in. 2H). 
7. iKdd. J=11.2. 14.8Hz. 1H).7. 24-7. 27(m, 1H).7. 38Cd. J=2. 4Hz. IH). 



1. 5. 5-h'J/^>'U-2. 3. 4. 5 -7^ h V h Ko - 1 H-^>XT 
-t? t: > - 7 - t> ;l^y<T Jl^ t K 



1. 5. 5-hUy^>l/-2, 3, 4. 5 -7^ h 5 t Kd - 1 H-^>XT 

'H-NMR(400MHz.CDCl3)5 : 

1. 39(s. 6H). 1. 66(t, J=6. 4Hz. 2H). I. 78-1. 86(m. 2H). 2. 97(s. 3H). 3. 05(t. J= 
5. 6Hz. 2H). 6. 95(d, J=8. 4Hz. IH). 7. 61(dd. J=2. 0. 8. 4Hz. IH). 7. 83(d. J=l. 6 
Hz. IH). 

1-(1. 5. b-h'}/f-Jl-2, 3. 4, 5--rh^tKD-lH-^ 
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SitflfJ 6T'#'=)n/c 1 , 5, 5 - h U y 2. 3. 4. 5-7-h-7kK 

'H-NMR(400MHz.CDCl3)(5 : 

1. 39(s. 3H). 1. 64(t. J=6. OHz. 2H). 1. 77-1. 84 (m. 2H). 2. 54(s. 3H). 2. 94(s. 
3H). 2. 99(t. J=6. OHz. 2H). 6. 90(d. J=8. 4Hz. IH). 7. 72(d(l. J=2. 0. 8. 4Hz. IH). 
7. 97(d. J=2. 4Hz. IH). 

mmm i o 5 

(E)-3-(l. 5. 5-h'Jyf->'U-2. 3. 4. 5-5^h^t:Kn-l 



I 




l3it<5»J 7 T^'^n/^ 1 - ( 1 . 5. 5 - h 'J ^ ^v'l'- 2, 3. 4. 5 - 5^ h 

'H-NMR(400MHz.CDCl3)5 : 

1. 32(t. J=7. 2Hz. 3H). 1. 39(s. 6H). 1. 60-1. 66(ra. 2H). 1. 75-1. 85(in. 2H). 2. 58 
(d. J=l. 2Hz. 3H). 2. 85-2. 94(m. 5H). 4. 21 (q. J=7. 2Hz. 2H). 6. 10(q. J=l. 2Hz, 
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IH). 6. 91 (d. J=8. 8Hz, IH). 7. 30(dd. J=2. 4. 8. 4Hz. IH), 7. 47(d. J=2. 4Hz. IH). 
(E)-3-(l. 5, 5-hVy^Jl'-2, 3, 4, 5 - 7^ h "5 t K o - ] 



^5gi5tJ 1 0 5 Tff^n/c (E) - 3 - ( 1 , 5. 5 - h U / 5^ - 2 . 3. 

4. 5-7^h^tKD-l H-^>XT-fcr tr>- 7 -^T^U) - 2 -^T^^S^a:- 

^^bTlj^'i, 2 ©Xg 1 . 2 tl^^fC LT-^fiJcL/co 

'H-NMR(400MHz.CDCl,) <5 : 

1. 38Cs. 6H). 1. 62-1. 66(m. 2H). 1. 77-1. 84(ni. 2H), 2. 55(d, J=0. 8Hz. 3H). 2. 90 
-2. 97(m. 5H"). 6. 43(dq. J=l. 2. 8. OHz. IH). 6. 93(d. J=8. 4Hz. 1H>. 7. 36-7. 40Cin. 
m. 7. 56Cd. J=2. 4Hz. IH). 10. 15(d. J=8. OHz. IH). 

mmm i o e 

(E. E. E)-7 - (1, 5. 5-h'jyf->'l/-2, 3. 4. 5--rb7t 
Ka- 1 H-^>XT-tr h*>- 7 --r >'U) - 3 - /^yU-^^^^'- 2. 4. 6 



S3it^i8-C»«^»n7t (E) - 3 - ( 1 , 5, 5 - h U 2. 3. 4. 
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5_5^|.^tKD-lH-^^^XTHft*>'-7-'r>'U) - 2 -ZT ^"f"- )\^-h-^ 

'H-NMR(400MHz.CDCl3)5 : 

1. 40(s. 6H). 1. 60-1. 65(m. 2H). 1. 26-1. 84(in. 2H). 2. 24(d. J=l. 2Hz. 3H). 2. 39 
(d. J=0. 8Hz. 3H). 2. 87-2. 90(in. 5H). 3. 72(s. 3H). 5. 80(s. IH). 6. 36(d. J=14. 8 
Hz. IH). 6. 54(bd. J = 10. 8Hz. IH). 6. 92(d. J=8. 8Hz, IH). 7. 05(dd, J=15. 2. 1 1. 2 
Hz, IH). 7. 25-7. 29(m. IH). 7. 46(d. J=2. 4Hz, IH). 
1 0 7 

(E. E. E)-7-(l, 5. 5-h'J/^>L'-2. 3, 4. 5--rh^t 
Kn- 1 H-^>XT-b'f>- 7 --r/l) - 3 - y ^^U-^;?.^- 2. 4. 6 

- h 'J 



1 0 6T?#'^n/c (E. E. E) - 7 - ( 1 . 5 . 5 - h 'J ^ ^^'U- 
2. 3, 4. 5-T-h7bKn-lH-^>XT-trf>-7-^yU)-3-/ 
^ rS' - 2. 4. 6 - h U ^ f->'L'7:>^ ^M0tJ 2 CDXg 4 <bl^«l 

•H-NMR(400MHz.CDCl3)<y : 

1. 41(s. 6H). 1. 60-1. 67(m. 2H). 1. 75-1. 85(id. 2H). 2. 26(bs. 3H). 2. 40(bs. 3H). 

2. 85-2. 95(m. 5H). 5. 82(s. IH). 6. 39(d. J=15. 2Hz. IH). 6. 56(bd. J=l 1. 2Hz. 

IH). 6. 92(d. J=8. 4Hz. IH). 7. 10(dd. J=l 1. 2. 15. 2Hz. IH). 7. 29(dd. J=2. 0. 8. 4 

Hz. 1H).7. 47(d. J=2. OHz, IH). 
SSI^Otj 9 
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(E/Z) - 3 - [ 1 - C 1 - y 5^;lx^;U) - 1 . 2, 3. 4-7^h5t 



Dv-r K) ^mt^. mmm i so^hm^j 2oxg i , 2 <!:i^^(r ur-^gt-r-s 

'H-NMR(400MHz.CDCl3)<5 : 

1. 20(d. J=6. 8Hz. 6H, 0). 1. 23(d. J=6. 8Hz. 6H, @). 1. 84-1. 94(m, 2H. ®+®). 

2. 68(t. J=6. 4Hz. 2H. 0). 2. 69-2. 78(m. 2H. (D). 3. 23(t. J=6. OHz. 2H. 0). 

3. 24-3.27(in. 2H. (2)). 4. 1 1-4. 21 (m. lH.0+(2)).6. 55(d. J=8. 4Hz. IH. 0). 

6. 60(d. J=9. 6Hz. IH. (2)). 7. 01-7. 07(m. 2H. 0+®). 7. 30-7. 32(m. 2H. 0+®). 

7. 41-7. 44(m. 4H. 0+(2)). 9. 31 (d. J=8. 4Hz. IH. 0). 9. 62(d. J=8. OHz. IH. ®). 

mmm i o s 

(E. E, E/Z)-7- [1- ( 1 - /5^;t.i^;u) -1. 2. 3. 4-9- 
h^tFn^yiJ>-6--r;U] - 7- 7 i — 3 - / f-Jl-^Zf^ - 2 . 
4. 6-hUa:.>ffif 




N 
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iSfi£fl^j9-ef#^n/c (E/Z) - 3 - [ 1 - (1 - ;^^JlJ^^Jl') -1.2, 
3, 4 -T- h 7 t Fo^y ij > - 6 - -fyU) i/yi-l^T Jl7=\:i FtS^'^, MMM 

®. (2)) t LT?#^n/io 

'H-NMR(400MHz,CDCl3)(5 : 

1. I8(d. J=6. 8Hz, 6H, ®). 1. 23(d. J=6. 8Hz. 6H). 1. 84-1. 98(m, 2H. ®+(2)). 

2. I3(bs, 3H. ®). 2. 26(bs. 3H. (2)). 2. 62-2. 78(ra. 2H. ®+(2)). 3. 16-3. 25(m. 2H. 
®+(2)). 4. 06-4. 20(m. IH. ®+(2)). 5. 75(s. IH. ®). 5. 80(s. IH. (D). 6. 36-6. 39 
(m. IH. ®+(2)). 6. 57-6. 59(m. IH. ®+(2)). 6. 62-6. 80(m. 5H. ®+(2)). 6. 92-7. 00 
(m. 4H.®+®). 

Mit^j 1 0 

1 - ( 1 - y - 2 - > KU > - 5 -ti Ay<r Jly'h 

K 
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2 tmmizLx^^Lfzo 

'H-NMR(400MHz.CDCl3)5 : 

1. 28(d. J=6. 4Hz, 3H). 1. 29(d. J=6. 8Hz, 3H), 1. 35(d. J=7. 2Hz. 3H). 2. 59(dd. J 
=5.2. 16.0Hz. IH). 3.25(dd. J=10.0. 16. 4Hz. IH). 3. 77(hept. , J=6. 8Hz. IH). 
4. 05-4. 10(m. IH). 6. 37(d. J=8. 4Hz. IH). 7. 50-7. 52(in. 2H). 9. 61 (s. IH). 

mmm i i 

CE)-3- [1- (I - / i-Jl3i^Jl} - 2 - ;f f-JU- ^ y V-Jl- 5 - ^ 
Jl'\ - 2 - y Jl:tr3 - 2 -y'i^i- — Jl 



1 - ( 1 - y ^ji'Zt.^f-ji) - 2 - / ^Ji--f y K->'^7^>^'i. mmm i cojim 

1~4. *Mfl»J 5 <DXg 1 ~ 3 tlBj^d LT-^fiJcL/^o 
'H-NMR(400MHz.CDCl3)5 : 

1. 63(d. J=7. 2Hz. 6H). 2. 34(d. J=4. OHz. 3H). 2. 46(d. J=0. 8Hz. 3H). 4. 68(hept. . 

J=6. 8Hz. IH). 6. 24(q. J=0. 8Hz. IH). 7. 04(dd. J=l. 6. 8. 4Hz. IH). 7. 45-7. 49(in. 

2H).9. 32(d. J=19. 6Hz. IH). 

mmm 1 0 9 

CE. E, E)-7 - [1- (1-y ^Jl^:r.^jl) - 2 - :^ ^ - ^ y - ;l 
- 5 Ji:\ - 8 -y Jl:tci- 3 - /^Jl-yi- ^7 ^ - 2. 4. 6 - h ^) x.ym 
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COOCH3 




mitm 1 1 x-n^titz (E) - 3 - [ 1 - (1 - /^Ji^^j\^:> -2-/i- 

'H-NMR(400MHz.CDCl3)<5 : 

1. 63(d. 2Hz. 6H). 2. 13(s. 3H). 2. 20(d. J=4. OHz. 3H). 2. 46(s. 3H). 3. 69(s. 
3H). 4. 67(hept. . J=7. 2Hz. IH). 5. 84(s. IH). 6. 21 Cs. IH), 6. 52(d. J = 15. 2Hz. 
IH). 6. 63(dd, J=16. 0. 25. 6Hz. IH). 6. 98(dd. J=l. 6. 8. 4Hz. IH). 7. 38(d. J=l. 6 
Hz. 1H).7. 44(d. J=8.8Hz. IH). 

mmm 1 1 0 

(E, E. E)-7 - [1- (1- - 2- /^f^-^yy~^^ 

- S - ^ Jll - Q -y Jlyi-o - 3 - / i'Jl-:t 9 ^ - 2. 4, 6-K'JJ->^ 



mmmi o g-r-w^nfc ce. e, e) - 7- [i - (i -^^>'ux^^i') 

-2-y^>'U-'r'>K->'i/-5->r;U]-6-:7;i/pJ-a-3-^^>'U-:t^:5' 

-2. 4. Q - h :t.ym/^Ji':^^^^ ^^^i^onmA tmmizi^r^^v 
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'H-NMR(400MHz,CDCl3)d : 

1. 63(d. J=7. 2Hz, 6H). 2. 14(s. 3H). 2. 21 (d. J=3. 2Hz. 3H). 2. 46(s, 3H). 4. 66 
(hept. . J=7. 2Hz. IH). 5. 86(bs. IH). 6. 21 (bs. IH). 6. 55(d. J=15. 6Hz. IH). 
6. 66(dd. J=15. 6. 25. 6Hz. IH), 6. 97-7. 00(m. IH). 7. 38-7. 46(m. 2H). 

§3it0>J 1 2 

1 - ( 1 - - 2. 3->'yf-;i/--r>FU>-5 -i]Jly<T 




1 - ( 1 - y f-;Ua.5^/L<) -2.3 - i^y > K >; >*>'^>. g|;Wfe^J 1 

'H-NMR(400MHz,CDCl3) d : 

1. 10(d. J=6. 4Hz. 3H). 1. 26(d. J=6. 8Hz. 3H). 1. 29(d. J=6. 8Hz. 3H). 1. 38(d. J = 
6. 8Hz. 3H). 3. 37(hept. . J=7. 2Hz. IH). 3. 75-3. 82(m. IH). 4. 00-4. 07(n). IH). 
6. 37(d. J=8. 4Hz. IH). 7. 48-7. 52(m. 2H). 9. 62(s. IH). 

m^^m 1 3 

1 - [ 1 - ( 1 - / =f- )l:t.'f- )l) -2, Z - 'J / ^ Jl- y Y- )l - b - ^ 
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mi^m 1 2T'?#t>tl/c 1 - ( 1 - :f^Jlx.^Jl) - 2. 3 - •:^;f^Jl^--f > 

'H-NMR(400MHz.CDCl3)<5 : 

1. 61(d. J=7- 2Hz. 6H). 2. 28(s. 3H). 2. 38(s. 3H). 2. 67(s. 3H). 4. 67(hept. . J= 
6. 8Hz. IH). 7. 43(d. J=8. 8Hz. IH). 7. 77(dd, 3=2. 0. 8. 8Hz. IH). 8. 16(d. J=2. 0 
Hz. IH). 

mmm i i i 

(E)_3_ [i_ (i_ y f-;Ui5^;u) - 2. 3->^/^''l'-^>K-;U- 



m^m 1 3 X'm<htifz i - [ i - ( i - y ^^ux^v^u) - 2. 3 - ^>'i/ 

'H-NMR(400MHz.CDCl3) 6 : 

1. 00(t. J=6. 8Hz. 3H). 1. 59(d. J=6. 8Hz. 6H). 2. 21 (s. 6H). 2. 35(s. 3H). 4. 05 
(q. J=7. 2Hz. 2H). 4. 64(hept. . J=6. 8Hz. IH). 6. 92(dd. J=l. 6. 8. 4Hz. IH). 7. 25 
-7. 29(m. IH). 7. 37(d. J=8. 4Hz. IH). 

mitm 1 4 

(£)_ 3 _ [ 1 _ (1 - y^;uxf-;U) - 2. 3--:;'^^>'l'--r>K-;l'- 

5--r;i/] - 2 - y - 2 --fr-i--}i^ 
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mmm i i i X'n>hntz (e) - 3 - e 1 - ( 1 - y ^^^u^^^^u) - 2. 3 

'H-NMR(400MHz.CDCl3)5 : 

1. 61 (d. J=6. 8Hz. 6H). 2. 23(s. 3H). 2. 36(s. 3H), 2. 37(s. 3H). 4. 67(hept. . J = 
6. 8Hz. IH). 7. 04(dd. J=2. 0. 8. 4Hz. IH). 7. 41-7. 46(ra. 2H). 9. 32(d. J=19. 6Hz. 
IH). 

mmm 1 1 2 

( E . E . E ) - 7 - [ 1 - ( 1 - y ^ ;Ux^ ;t ) - 2 . 3 - / ^ Jl - ^ y 
V - Jl - 5 - ^ Jl} - 6 - y a - 3 - / "f- Jl - ^ - 2 , 4. 6-h'J 



m^m 1 4 Ti#^n/c ce) - 3- ci - ci - /^jix.^ji) - 2, 3 - 

'H-NMR(400MHz.CDCl3) S : 



COOCH3 
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1. 62(d. J=7. 2Hz. 6H). 2. 13(s, 3H). 2. 22(s. 6H). 2. 38(s. 3H). 3. 69(s. 3H). 4. 66 
(hept. . J=7. 2Hz. IH). 5. 84(s. IH). 6. 53(d. J=15. 6Hz. IH). 6. 66(dd. J=15. 6. 
26. 4Hz. IH). 6. 98(dd. J=l. 6. 8. 4Hz. IH). 7. 35(d. J=2. OHz. IH). 7. 41(d. J=8. 4 
Hz, IH). 

mmm i i 3 

(E. E. E)-7 - [1- ( 1 - y f-;t/X5";l/) - 2. 3-'y;f^Jl-^> 

K-;i'- 5 --r/i/] - 6 -:7;^7^^- 3 - 2, 4. 6 - h >; 



mmm 1 1 (e. e. e) - 7 - [ 1 - ( 1 - /^Ji:x.^fi) 

-2. 3-i^y^;u--r>K-;u-5--r>'U] - e - y Ji-t^ - 3 - ^ ji^- 

:t9^-2. 4. 6 - h 'J J.>^y f->'U7b>^, llJIfJiJ 2 ©Xg 4 tl^^lI^fiX 

'H-NMR(400MHz.CDCl3)6 : 

1. 62(d. J=7. 2Hz. 6H). 2. 14(s. 3H). 2. 22(s. 6H). 2. 38(s. 3H). 4. 66(hept. , J= 
7. 2Hz. IH). 5. 86(s. IH). 6. 56(d. J=15. 6Hz. IH), 6. 70(dd. J=15. 6, 26. OHz, IH). 
6. 99(dd. J=l. 6. 8. 4Hz, IH). 7. 35(d. J=l. 6Hz. IH). 7. 42(d. J=8. 4Hz. IH). 

mitm 1 5 

1. 2. 3 - h U y f-^l'-'f > K->'l'- 5 -*>'l/^^T;l/7=b K 
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1. 2. 3 - h > KU >(21.5g) ^HJfifi^J 1 ©Ig2 tl^^tr^v 

Jli Jl-ftL. 1. 2. 3 - h >; ^ f^^l/, -r > K U >- 5 - :^;l/^<T;l/f^h 
20. Igfffco ?#«in/cT;l/7^b F(*:(7.5g)^- 1 , 4 - ^ > 200ml (zmm 

mi^yy «y ->zi:<7 5A^ n-7 h ^5:7 >f - {Z J: O^M-T ^ t . Utiit^^ 900 

'H-NMR(400MHz.CDCl3)5 : 

2. 29(s. 3H). 2. 37(s. 3H). 3. 69(s. 3H). 7. 30(d. J=8. 4Hz. IH). 7. 71 (dd. J=0. 8. 
8. 4Hz. IH). 8. 03(d. J=0. 8Hz. IH). 10. 02(s. IH). 

m^m 1 6 

1-(1. 2. 3 - h ^) / ^ Jl- ^ y ;l - 5 - Jl) zc^ J y 



•H-NMR (400MHz. CDCh)^ : 

2. 29(s. 3H). 2. 36(s. 3H). 2. 67(s. 3H). 3. 67(s. 3H). 7. 23(d. J=8. 8Hz. IH). 7. 82 
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(dd. J=l. 6. 8. 8Hz. IH). 8. 16(d. J=l. 6Hz. IH). 

m^m 1 7 

(E)_3_(l, 2. 3 - h U y 5^>'l/->l' > K-;U- 5 -'T /b) - 2 -7'-r- 



'H-NMR(400MHz.CDCl3)d : 

2. 27(s. 3H). 2. 36(s, 3H). 2. 67(d. J=l. 2Hz. 3H). 3. 66(s. 3H). 6. 54(dq. J=l. 2. 
8. OHz. IH). 7. 23(d. J=8. 4Hz. IH). 7. 41 (dd. J=2. 0. 8. 8Hz. IH). 7. 74(d, J=l. 6 
Hz. IH). 10. 18(d. J=8.4Hz. IH). 

mMm 1 1 4 

(E. E. E)-7- (1. 2. 3 - h U /^^U- > K->'l'- 5 - - 
3-yf->'U-:ti^5'-2. 4. 6-h'Jx>Bty^;l' 



SitM 1 7-e#'^n/c (E) - 3 - ( 1 . 2. 3 - h <J y f->'u--r > K->'i' 



\ 
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•H-NMR(400MHz. CDCl3)5 : 

2. 27(s. 3H). 2. 34(s. 3H). 2. 36(d. J=l. 2Hz. 3H), 2. 4Kd. J=0. 8Hz. 3H). 3. 65(s. 
3H). 3. 72(s. 3H). 5. 80(s. IH), 6. 39(d. J=14. 8Hz. IH). 6. 65(dd. J=2. 0. 1 1. 2Hz. 
1H).7. iKdd. J=11.2. 14.8Hz. 1H),7. 19(d. J=8. 8Hz. 1H).7. 33(dd. J=2. 0. 8.8 
Hz. lH).7.59(d. J=L2Hz. IH). 

mmm i i 5 

(E. E. E)-7- (1. 2. 3 - h j(^Jl->(> V-Jl- 5 Jl) - 



mmm 1 1 4 -ef# ^htit^ ce, e. e)-7-(i, 2, 3-h';y^>'i'- 

-r > F->'l'- 5 -^r^'U) - 3 - y 5^;l/-5t-^:J'- 2. 4. 6-N'Ji>^y^ 

'H-NMR(400MHz. CDCl3)<5 : 

2. 27(s. 3H). 2. 35(s. 3H). 2. 37(s. 3H). 2. 42(s. 3H). 3. 65(s. 3H). 5. 83(bs. IH). 
6. 41 (d. J=14. 8Hz. IH). 6. 67(bd. J=ll. 2Hz. IH). 7. 10-7. 20(m. 2H). 7. 34(dd, J= 
1. 6. 8. 4Hz. IH). 7. 60(d. J=l. 2Hz. IH). 

mi^m 1 7 

1. 2. 3. 3 -7^ h5 y ^;U--r > KU >- 5 -:^;I/^<T;t/7=t K 
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1. 2, 3. 3 -7^ yf-^U-^ > K'J >;:>^t>. ^]Wi0»J 1 ©XS 2 

'H-NMR(400MHz,CDCl3)6 : 

1. 06(s. 3H). 1. 18(d. J=6. 4Hz. 3H). 1. 29(s. 3H). 2. 81(s. 3H). 3. 22(q. J=6. 4Hz. 
IH). 6. 42(d. J=8. OHz. IH). 7. 53-7. 58(m. 2H). 9. 68(s. IH). 

mm.m i s 

1-(1. 2, 3. 4 -7^ h^^5^>'l'--l' > K'J >- 5 -^^U) > 



mtrn \ TX:n<htlf^l . 2, 3. 3-7^h7y^>'U--r>FU>-5-:*7 

'H-NMR(400MHz, CDCls)^ : 

1. 05(s. 3H). 1. 19(d. J=6. 4Hz. 3H). 1. 30(s. 3H). 2. 51 (s. 3H). 2. 79(s. 3H). 3. 14 
(q. J=6. 4Hz, IH). 6. 39(d. J=8. OHz. IH), 7. 65(d. J=l. 6Hz. IH). 7. 76(dd. J=l. 6. 
8. OHz. IH). 

mmm i i e 

(E)-3-(l. 2. 3, 3 -7=- ^^vt/-^ > K 'J >- 5 ->r ;U) - 2 
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5 - ^jv) J >*^t>. mmm 1 ©xgs tmmizLx^m,Ltzo 

'H-NMR(400MH2.CDCl3)<5 : 

1. 03(s. 3H). 1. 19(d. J=6. 4Hz. 3H), 1. 30(s. 3H). 1. 32(t. J=7. 2Hz. 3H). 2. 57Cd. 

J=0. 8Hz. 3H). 2. 73(s, 3H). 2. 99(q. J=6. 4Hz. IH). 4. 20(q. J=7. 2Hz. 2H). 6. 10 

(q, J=l. OHz. IH). 6. 45(d. J=8. 4Hz. IH). 7. 20(d. J=2. OHz. IH). 7. 31(dd. J=2. 0. 

8. 4Hz. IH). 
^^^J 1 9 

(E)-3-(l. 2, 3. 3 h ^ / =^-Jl-^ y V y- 5 - ^ Jl) - 2 



mti^mi 1 exm^tifz (E)-3-(i. 2. 3. 3-7^h^y^;b-'f' 
> K u >- 5 --r/u) - 2 - y'^ymj^i-Ji'^^i. mmm2(Dj:m \ . 2 tm 

'H-NMR(400MHz.CDCl3)<5 : 

1. 04(s. 3H). 1. 19(d. J=6. 4Hz. 3H). 1. 30(s. 3H). 2. 53(d. J=0. 8Hz. 3H), 2. 76(s. 
3H). 3. 07(q. J=6. 4Hz. IH). 6. 43(dq. J=l. 0. 8. 4Hz. IH). 6. 46(d. J=8. OHz. IH). 
7. 28(d. J=2. OHz. IH). 7. 41 (dd. J=2. 0, 8. 4Hz. IH). 10. 12(d. J=8. 4H2. IH). 

mmm 117 

(E. E. E)-7-(l. 2. 3. 3-y^h'y/^Jl--(yV^)y-5--( 
Jl) - 3 - / ^Jl-:t ^ ^ - 2. 4. 6 - h ') ^ym/ 
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COOCH 



SSligfiW 1 9-C?#'^n/w (E) - 3 - ( 1 . 2, 3. 3 h'y /^^i^-^ y 

'H-NMR(400MHz. CDCl3)<5 : 

1. 04(s. 3H). 1. I9(d. J=6. 4Hz. 3H). 1. 31(s. 3H). 2. 23(d. J=l. 2Hz. 3H). 2. 39(d. 
J=l. 2Hz. 3H). 2. 72(s. 3H). 2. 94(q. J=6. 4Hz. IH). 3. 71 (s. 3H). 5. 78(bs. IH). 
6. 35(d. J=14. 8Hz. IH). 6. 46(d. J=8. OHz. IH). 6. 54Cd. J=10. 4Hz. IH). 7. 06(dd. 
J=11.6. 15.6Hz. 1H).7. 19(d. 3=2. OHz. 1H).7. 26(dd. J=2.0.8.0Hz. IH). 

mmm i i s 

CE. E. E)-7- (1. 2. 3. 3 --r h 5 y f-^U-'f > KU >- 5 --r 
;i)-3-/'f-Jl-yt-i7^-2. 4. Q - h 



mmmi i i-vn^ntz (e. e, e) -i- (i. 2. 3, 

> K'J >- 5 --r;U) - 3 - y ^>'L'-7l-^^- 2, 4, 6-hUx> 

'H-NMR(400MHz. CDC 13)5 : 

1. 04(s. 3H). 1. 19(d. J=6. 4Hz. 3H). 1. 31(s. 3H). 2. 24(s. 3H). 2. 40(d. J=l. 2Hz. 
3H). 2. 73(s. 3H). 2. 95(q. J=6. 4Hz. IH). 5. 81(s, IH). 6. 38(d. J=15. 2Hz. IH). 
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6. 47Cd. J=8. 4Hz. IH). 6. 56(bd. J=10. 8Hz, IH), 7. 07-7. 14(ra. IH), 7. 19(d, J= 
L6Hz. 1H).7. 25-7. 29(m. IH). 

mmmi i 9 

CE)-3-(l. 2. 3, 4 j^^JV--f y W y- 5 JV) - 2 



5 Jl) J y-b-^^ 5 ©Xg 1 <kl^«(i LT-g-fiJcL/co 

'H-NMR(400MHz.CDCl3)5 : 

1. OKs. 3H). 1. 04(t. J=7. 2Hz. 3H). 1. 18(d. J=6. 8Hz. 3H). 1. 26(s. 3H). 2. 13(d. 
J=4. 8Hz. 3H). 2. 70(s. 3H). 2. 92(q. J=6. 8Hz. IH). 4. 02-4. 08(ra. 2H). 6. 44(d. J 
=8. OHz. IH). 6. 82(d. J=2. GHz. IH), 6. 92(dd. J=2. 0. 8. OHz. IH). 
S3it0»J 2 0 

(E)-3-(I. 2. 3. 3--7^hvy5^;U--i'>K';>-5--r>'U)-2 





*«fifi?>J 1 1 9 Tf#«in/r (E) - 3 - ( 1 . 2. 3. 4-7^h7yf^;l.-^' 
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'H-NMR(400MHz.CDCl3)5 : 

1. 04(s. 3H). 1. 20(d. J=6. 8Hz. 3H). 1. 29(s. 3H). 2. 27(d. J=4. OHz. 3H). 2. 74(s. 
3H). 3. 03(q. J=6. 8Hz. IH). 6. 45(d. J=8. OHz. IH). 6. 94(d. J=l. 6Hz. IH). 7. 05 
(dd. J=2. 0. 8. OHz. IH), 9. 30(d, J=19. 6Hz. IH). 

mmm i 2 0 

(E. E, E)-7- (1. 2, 3. 4 --r h5 y ^^U-^l" > FU >- 5 
jl) - Q -y jlvi-a - 3 - / ^ - 2. 4, 6 - h 'J X >^ ^ 5^ 



mitm2 O-^n^tlfz iE) - Z - i\ , 2, 3. /^ji-^ > 

|.- ,j ^ _ 5 _ ^;L') - 2 -yJl-ta- 2 -ZTi^i-- ^iSi^J 2 CDXg 3 

'H-NMR( 400MHz. CDCI3) 5 : 

1. 03(s. 3H). 1.20(d. J=6. 4Hz. 3H). 1. 28(s. 3H). 2. 14(d. J=3. 6Hz. 3H). 2. 18(d. 
J=l. 2Hz. 3H). 2. 73(s. 3H). 2. 96(q. J=6. 4Hz. IH). 3. 70(s. 3H). 5. 84(s. IH). 
6. 48(d. J=8. OHz. IH). 6. 50(d. J=13. 6Hz. IH). 6. 62(dd. J=16. 0. 26. OHz. IH). 
6. 89(d. 3=2. OHz, IH). 7. 00(dd, J=2. 0. 8. OHz. IH). 

mmm i 2 i 

(E, E. E)-7- (1. 2. 3. 3 -T- h V yf-^l'-'T > KU >- 5 



CDOCH3 
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mmm i 2 o-cn'bntz (e. e. e)-7-(i. 2. 3, 4-5^h5y 

'H-NMR(400MHz.CDCl3)d : 

1. 03(s, 3H). 1. 20(d. J=6. 4Hz. 3H). 1. 29(s. 3H), 2. 15(bs. 3H), 2. 19(s. 3H). 

2. 73(s. 3H). 2. 92-3. OOCm. IH). 5. 87(s. IH). 6. 48(d. J=8. OHz. IH). 6. 53(d. J= 
15. 2Hz. IH), 6. 66(dd. J=15. 6. 26. OHz. IH). 6. 89(bs. IH). 7. 00(bd. J=8. 4Hz. 
IH). 

mmm2 1 

(E)-3 - (2-yh + i/-6--r 7 :/d ^ ■> - 4 - h' ') jV) - 2 - y' 



1 ©xg 1 ti^^©:^&.-c-r yyn tvuffcu, 2 - ^ h + -> - 6 --r yya.t: 
t K{*{i, ^jsm 1 ©xg 3 ~ 5 . Illffe^J 2 OXg 1 ~ 2 t t ^ 
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'H-NMR(CDCl3.400MHz)<5 : 

1. 36(d. J=6. 2Hz. 6H). 2. 48(s. 3H). 3. 91 (s, 3H). 5. 26(Hept. . J=6. 2Hz. IH). 
6. 27-6. 35(m. 3H). 10. 14-10. 19(in. IH). 

mmm i 2 2 

(E. E. E)- 7 - (2 - y h4-'>- 6 4 - b-ij i?;!') 



mikm 2 1 xn^ntc (e) - 3- - / h^y - s - ^ y^^^'^-^- 



'H-NMR(CDC1 3. 400MHz )<5 : 

I. 35(d. 6H. J=6. 2Hz). 2. 18(s. 3H). 2. 38(s. 3H). 3. 90(S .3H). 5. 26(hept. . J= 
6. 2lHz. IH). 5. 86(s. IH). 6. 34(s. 2H). 6. 42(d. J=15. 2Hz. IH). 6. 62-6. 67(ni. 
IH). 7.0Kdd. J=11.2. 15. 2Hz. IH). 

mmm 2 2 

5, 8 2 - (2 -7 ';;U) - 5. 6, 7. 8-xh7tKa4- 




OMe 
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F.Krohnke ^©:^&{itaet^(Synthesis. 1976. 1-24) ^^Lfco 
'H-NMR(400MHz.CDCl3) 

L 27. 1. 29(2xd. J=7. OHz. 3H). 1. 38. 1. 40(2x d. J=7. OHz. 3H). 1. 43-1. 76 
(ra. 2H). 1. 83-2. 08(m. 2H). 2. 85-3. 04(ni. 2H). 6. 49(s. IH). 6. 98(s. IH). 7. 40- 
7.51(ro. 2H). 
Mitm 2 3 

5. 8 - 'J / ^Jl- 2 -tr Jl^: ;< h=^i/- 5 . 6. 7. 8-T-h^tKo4^ 



5. S - / ^Jl- 2 - (2 - y ^) Jl) -5 . 6. 7, 8-7^h^tKo^ 
K2CO3 3. Bg^JPx.. ^iaT- 1 l^r^a^tfco 7ic30ral^j!n]X.. glP^jnf-;UT 

}sai'^(50iiii X 2) . mmm^ikm^^7H.x'm^^ ugso4-v^mmm^L 

/Co 
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'H-NMR(400MHz.CDCls) 

1.28. 1.30(2xd. J=7. 0HZ.3H). 1.36. 1.40(2xd. J=7. 0Hz.3H). 1. 42-1. 79(ni. 

2H). 1. 84-2. 18(in. 2H). 2. 91-3. 16(m. 2H). 3. 97(s. 3H). 7. 57. 7. 59(2x d. J= 

7. 5Hz. IH). 7. 88. 7. 89(2 x d. J=7. 5Hz. IH). 
ISitM 2 4 

5. 8 -i^yf-^t/- 5, 6. 7. 8 -7^ b Kn^y U >- 2 -*^U^<T 



S2i^^J 2 3 -Cl#t>tl/c 5 , 8 - i^^^^'l'- 2 5. 6. 7. 
8 -5:- h ^ t KD^^y 'J ^Sfe^fiJ 2 <DXg K 2 t Pl^C LT-^fi£ b/^o 

'H-NMR(400MHz. CDCh) 

1.31. 1.33(2xd. J=7. 1HZ.3H). 1.40. 1.44(2xd. J=7. lHz.3H). 1.45-1.79(m. 
2H). 1. 86-2. 20(m, 2H). 2. 94-3. 12Cni. 2H). 7. 64(d. J=7. 9Hz. IH). 7. 73(d. J = 
7. 9Hz. IH). 

f|]!fte<9ij 1 2 3 

(E)-3-(5. 8 - ^^'t-- 5. 6, 7, 8 - 7^ h 5 t K a ^ y U > - 



m^m2 4-CW^ntz5 . S-i^/^^Jl^-S. 6. 7. 8-7^h:7t Ko^t 
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y U > - 2 -ts )\,^<-r Yiy-i^^ 1 0X@3~5 i: l^filtr LT/&fi5c 

^H-NMR(400MHz.CDCl3) 

1. 27. 1. 28(2xd. J=7. 6Hz. 3H). 1. 32(t. J=7. OHz. 3H). 1. 42-1. 75(in. 2H), 1. 83 
-2. 16(m. 2H). 2. 60(s. 3H). 2. 88-3. 01 (m. 2H). 4. 22(q, J=7. OHz. 2H). 6. 74(s. 
IH). 7. 31 (d. J=7. 7Hz. IH). 7. 47. 7. 49(2 xd. J=7. 7Hz. IH). 

SISfeM 1 2 4 

(E. E. E)-7-(5. 8->?y^;U-5, 6. 7, S-T^h^tKn^ 
y U >- 2 ->ryl/) - 3 2. 4. 6 - h »J / 5^ ;l/ 



1 2 3T'f#'in/c (E) - 3 - (5, 8-i^y^;U-5. 6. 7. 8 
-5^h5tKa + yiJ>-2--r>»l/) - 2 - ^'t^ >@E:n^ /b^N 2 ® 

1 - 3 tl^^d LT-^^L/Co 
'H-NMR(400MHz. CDCI3) 

1.27. 1.28(2xd. J=6. 8HZ.3H). 1.39. 1. 42(2xd, J=6. 8Hz. 3H), 1. 42-1. 75 (m. 
2H). 1. 84-2. 15(m. 2H). 2. 29(s, 3H). 2. 39(s. 3H). 2. 86-3. 01 (ra. 2H). 3. 72(s. 
3H). 5. 83(s. IH). 6. 48(d. J=15. 6Hz. IH). 7. 08(dd. J=l 1. 6. 15. OHz. IH). 7. 21 
(d. J=l 1. 6Hz. IH). 7. 25(d. J=8. OHz. IH). 7. 43. 7. 45(2x d. J=8. OHz. IH). 
1 2 5 

(E. E. E)-7-(5. Z - 'J ^=f-}\, - ^, 6. 7. 8-7^h^t Ko^ 
y 'J >- 2 --r;U) - 3 -y^;U-:t:?:57- 2, 4. 6-h'Ji>ef 
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mmmi 2 Ax-n^titz CE. e. e)-7-(5. s f-zi-- 5. 6. 

7. 8-7^^^l::KD + y•J>-2->r.'^)-3-^f^>'^->^:5':^-2. 4, 

'H-NMR(400MHz.CDCl3) 

1.27. 1.28(2xd. J=6. 8HZ.3H). 1.40. 1.43(2xd, J=6. 8Hz. 3H). 1.44-I.76(m. 
2H). 1. 84-2. 16(ra. 2H). 2. 30(s. 3H). 2. 40(s. 3H), 2. 86-3. 02(ra. 2H). 5. 86(s. 
IH). 6. 50(d. J=14. 8Hz. IH). 7. iKdd. J=ll. 6. 14. 8Hz. IH). 7. 20-7. 29(in. 2H). 
7.46(in. IH). 

m^m 2 5 

5 -ti - z - (2. 6 - ^>'U:7 ;u) 7 4^-9-/->'l' 
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N-OH 




'H-NMRC400MHz.CDCl3)d : 

2. 41 (6H. s). 7. 06(d. J=8. OHz. 2H). 7. 16(dd. J=8. 0. 8. OHz. IH). 7. 95(bs. IH). 
8. 43(s.lH). 

•H-NMR(400MHz.CDCl3)<5 : 

1. 10(t. J=6. OHz. 3H). 2. 14(s. 3H). 4. 48(q. J=6. OHz. 2H). 6. 91 (s. IH). 7. 10(d. 
J=7. 6Hz. IH). 7. 12(d. J=7. 6Hz. IH). 7. 23(bs. IH). 

m^m 2 6 

3- (2. 6 - / Jly sc — Jl) ^ y ^-^'Z- Jl- 5 - tiJly<T JIt" ti V 



l2it^J2 5T'?f •^n/cB -:^7;U*'ai h4^i/- 3 - (2. 6 ->^/f-;U:7x- 

•H-NMR(400MHz. CDC13)5 : 

2. 28(6H. s). 6. 96(1H. s). 7. 15(d. J=8. 4Hz. 2H). 7. 29(t. J=8. 4Hz. IH). 10. 07 




(IH, s). 
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m^m2 7 

1 - [3 - (2. 6 - -< 5 

^ J y 



Sit^J2 e-Cif^tlT'^ 3 - (2. 6 ->^/^>'l/>'i— ''I') -f 7 ^-tJ- •/ 

'H-NMR(400MHz.CDCl3)5 : 

2. 18(s. 6H). 2. 70(s. 3H). 6. 88(d. J=0. 8Hz. IH). 7. 14(d. J=7. 4Hz. 2H). 7. 26(t. 

J=7. 4Hz. IH). 

§5!it^i 2 8 

(E)-3- [3- (2. 6 - x^;l/) >r V + ^'l' - 5 - ^ 

- 2 -:7'7^^-;i/ 



Saitfi^J2 7T?#'in/c 1 - [3- (2. 6 -i^^^^'U:? i-^'l') ^ V^^-t^-y 

'H-NMR(400MHz.CDCU)5 : 

2. 18(s. 6H). 2. 57(s, 3H). 6. 55(s. IH). 6. 74(dd. J=7. 6. 1. 6Hz. IH), 7. 12(d. J= 
7. 6Hz. 2H). 7. 25(t. J=7. 6Hz. IH). 10. 22(d. J=7. 6Hz. IH). 
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mmm i 2 e 

(E, E, E) - 7- [3 - (2, Q - / "f-JVy :t.^JV) V ^ +>-•/- ;U 




Mi^m 2 8 Tf#^tl/c (E)-3-[3-(2, ;b 7 ^ ::i ;U ) -f 

'H-NMR(400MHz. DMSO-d.) 6 : 

2. 10(s. 6H).2.21(s.3H).2. 32(s.3H).5. 88(br. s. IH). 6. 62-6.83(in. 2H).7. 04 
(d, J=9. 6Hz. IH). 7. 14(d. J=7. 2Hz. 2H). 7. 25(t. J=7. 2Hz. IH). 

Mitm 2 9 

(Z) -3- [3- (2. 6 - y 5^;U:7 ^ y •/_;[,_ 5 _ ^ 

- 2 - :7;l.:to- 2 -r''f-^->'l' 




Sjt^J2 7T'»^n/c 1 - [3- (2, 6 - 5^;t/7 i^yu) -fv^-tfy- 

/Co 

'H-NMR ( 400MHz. CDCl 3) <5 : 

2. 19(s. 6H). 2. 62(d. J=4. OHz. 3H). 6. 82(d. J=3. 6Hz. IH). 7. 13(d. J=8. OHz. 
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2H). 7. 26(t. J=8. OHz. IH). 9. 96(d. J=18. OHz. IH). 

mmm i 2 7 

(E. E. Z) - 7- [3 - (2, 6 -i^y f-/l/:7x-;U) ^' V + if '/ - v'U 

- 5 --r>'H - 6 -:7-'U:to- 3 - y 5^>'l/-:*-^:^- 2. 4. 6-hUJ^>ffiE 



mitmz Qx^n^ntz cz) - 3- [3 - (2. e - / ^Jiy -< 

v+if7*-;u- 5 - -r /u] - 2 - :7;u:*-a - 2 -y7^-f->'U*^'S>. ^JS0»J 2 cd 

'H-NMR(400MHz. DMS0-d,)5 : 

2. IOCS. 6H). 2. 23(s. 3H). 2. 32(s. 3H). 6. 07(bs. IH). 6. 79-6. 90(in. 2H). 7. 02 
(d. J=16. 4Hz. IH), 7. 15(d. J=7. 2Hz, 2H). 7. 26(t. J=7. 2Hz. IH). 

w^m 3 0 

(E) -3- [3- (2. 6 - 5^/1/7 ji-v'L') V -'U - 5 - 

- 2 - 7 ;U^a - 2 - :7'-r-f-''l' 



S^it^J2 7T'»<infc: 1 - [3 - (2, 6 - V :^ ^ llV ■< V^-^'/ 

'H-NMR(400MHz.CDCl3)<5 : 

2. 20(s. 6H). 2. 33(d. J=4. OHz. 3H). 6. 50(s. IH). 7. 14(d. J=7. 2Hz. 2H). 7. 27(t. 
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3=7. 2Hz, IH). 10. 18(d. J=20Hz. IH). 

mmm i 2 s 

(E. E. E) - 7- [3 - (2, 6 - x-;U) V ^ •*)-'/- JU 



ISitM 3 0 rW^tlfz (E)-3-[3-(2. 6 - y :7 x .z. ) ^ 

■H-NMRC-JOOMHz.DMSO-ds) 5 : 

2. H(s. 6H). 2. 25(s. 3H). 2. 48(s. 3H). 6. 08Cs. IH). 6. 80-6. 94(m. 3H). 7. 15(s. 
IH"). 7. 16(d. J=7. 6Hz. 2H). 7. 20-7. 29(m. 3H). 

5 - -r V^a h*;!.- 1 - ^ - i/i- i; -y'^A- 1'^ 'J'-)l- 3 - iJ ;U/<T At' 
t K 



Xg 1 




COOH 
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'H-NMR(400MHz. CDCU)^ : 

1. 24(d. J=6. OHz. 6H). 1. 62(s. 9H). 3. 28-3. 36(in, IH). 3. 40(s. 3H), 4. 28(s. 

2H). 6. 14(s, IH). 

urn 3 




■H-NMR(400MHz.CDCl3) S : 

1. 16(d. J=6. OHz. 6H). 3. 43Cs. 3H). 4. 00(s. 2H). 5. 80(s. IH). 



XS2 
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-e-r K9.3g*lf/io 

y'a-7>f K9. 3g© 1 . 4 - ^'^t^if >^}!3^90ml(r7K90nilRC/)^^^ h 'j A 

^fi(rT15Bf F^a^L/Co SC&^i^^-tr^-r h^ilLT^ii^, ^^K-^^^L^f 

'H-NMR(400MHz. CDCl3)5 : 

1. 28(d, J=6. OHz. 6H). 1. 68(s. 9H). 3. 32-3. 40(m. IH). 6. 66(s. IH). 9. 88(s. IH). 

m^m 3 2 

1 - ( 5 - V D e^'i/ - 1 - - -> 1- 1; y^- t* ^ ;i/ - 3 - x 

9 J y 



•H-NMR(400MHz. CDCl3)<5 : 

1. 26(d, J=6. OHz, 6H). 1. 66(s. 9H). 2. 52(s. 3H). 3. 32-3. 40(in. IH). 6. 44(s. IH). 

m^m 3 3 

(E) -3 - ( 5 -'f V^o hT^U- 1 -rJ'-i/i' 'J :7*^7U -/-yl^- 3 - 
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^H-NMR (400MHz. CDCU) 5 : 

1. 26(d. J=6. OHz. 6H). 1. 66(s. 9H). 2. 54(d. J = l. 2Hz. 3H). 3. 32-3. 40(m. IH). 
6. 43Cs. IH). 6. 52(dd. J=1.2. 8. 4Hz. IH). 10. 16(d. J=8. 4Hz. IH). 

mmm 1 2 9 

(E. E. E) - 7 - (5 --f V^nr f^'U- 1 •jy^>'^t•7•/- 
;^_ 3 _ 3 - /^;U-:ri7r?- 2. 4. 6-h'Jj:.>K 




mitm 3 s-eff-^n/i (e) - 3 - (5 --r v:/o e-'u- 1 -9-iy^■ 

'H-NMR(400MHz. DMSO-d.) 6 : 

1. 21 (d. J=6. 8Hz. 6H). 1. 57(s. 9H). 2. 13(s. 3H). 2. 27(s. 3H). 5. 75(s. IH). 6. 41 
(d. J=15. 2Hz. IH). 6. 47Cs, IH). 6. 71 (d. J=ll. 6Hz. IH). 7. 02(dd. J=l 1. 6. 15. 2 
Hz. IH). 
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mi^m 3 4 

(E) - 2 -yJl:tT^- 3 - ( 5 yzfa h'Jl- 1 - H'-y^ >} y^jit' 



m^m 3 2Tif '^>n/c i - c 5 - v^o t*;u - i - ^j'-i/i^ u 

'H-NMR(400MHz.CDCl3)<5 : 

1. 29(d, J=7. 2Hz. 6H). 1. 64(s. 9H). 2. 22(d, J=4. OHz. 3H). 3. 32-3. 40(ni. IH). 
6. 28(s. IH). 10. 08(d. J=20Hz. IH). 

^mm I 3 0 

(E, E, E)- 6 - - 7 - ( 5 --r V^D h';l/- 1 - ^- U y 

^/l/t'^V'-yU- 3 -'f/l') - 3 - /f^-'U-^^;^- 2. 4. 6-h'Ji>^ 



S!itfi?>l 3 4 -Qnhm^ (E) - 2 - ^;U^a - 3 - ( 5 - V :/a tVU - 1 
®Xg3. 4 tl^eKc LT-^fiJcL/io 
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'H-NMR(400MHz.DMS0-d«) 6 : 

1. 22(d. J=6. 8Hz. 6H). 1. 60(s. 9H). 2. 04(s. 3H). 2. 22(s. 3H). 3. 32-3. 42(m. 
IH). 5. 92(s, IH). 6. 41(s. IH). 6. 58(d. J=16. OHz. IH). 7. 82(dd, J=16. 0. 30. 0 
Hz. IH). 

mitm 3 5 

1- (2, 5 - f-^l':7 i — - 5 - S Jl^^<T 




CHO 



'H-NMR(400MHz. CDCl3)<5 : 

2. 02(s. 3H). 2. 14(s. 3H). 2. 18(s. 3H). 6. 71 (s. IH). 7. 08(s. IH). 7. 24(br. s. 

2H). 
mikm 3 6 

(E) -3 - [1- (2, 5 -i^ /^Jl^y ^-^l') - 5 - y f5 V'-;U 




S!iitfi?li3 5-C'#t>n/c 1 - (2, 5 - f-^'U:? j:-;U) - 5 - :^=f-)l\d-7 
3 -;^;l./<T;Uf^t F7!>>^. HJfi^J 1 ©Xg2~5. ^JilflJ 2 ©Xe 
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1 > 2 tmmiz Lx-^^Ltzo 

'H-NMR(400MHz.CDCl3)5 : 

2. 02(s. 3H). 2. 14(s. 3H), 2. 36(s. 3H). 2. 58(d. J=l. 2Hz. IH). 6. 48(s. IH). 6. 54 
(dd. J=l. 2. 8. OHz. IH). 7. 06(s. IH). 7. 18(d. J=8. OHz. IH). 7. 21 (d. J=8. OHz. 
IH). 10. 20(d. J=8.0Hz, IH). 

mmm 1 3 1 

(E. E, E) - 7- [1- (2. 5 - / f-JUy jL — )i:> - 5- y^;Uh* 
^ v*-;u- 3 - >r ;U] - 3 - / i7 ^ - 2, 4, 6-h'Ji>®? 



mm:mz sx-W'hnfz (e)-3-[i-(2. 5 - /^/ly j^^Ljuy - 

■H-NMR(400MHz.DMS0-d«)5 : 

1. 91(s. 3H). 2. 03(s, 3H). 2. 15(s. 3H). 2. 28(s. 3H). 2. 48(s. 3H). 5. 78(s. IH). 
6. 47(d. J=15. 2Hz. IH). 6. 52(s. IH). 6. 81 (d, J=l 1. 6Hz. IH). 7. 07(dd. J=ll. 6. 
15. 2Hz. IH). 7. 09(s. IH). 7. 21(d. J=8Hz. IH). 7. 26(d. J=8Hz. IH). 

mikm 3 7 

5 y hvu- 1 - ( 2. 2, 2 - h 'J 7;l/:*-ai^;l/) y-yi- 
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'H-NMR(400MHz.CDCl3)(y : 

1. 28(d. J=6. OHz, 6H). 2. 92-3. OAim. IH). 4. 76(dd. J=8. 0. 16. 4Hz. 2H). 6. 66 
(IH. s). 9.94(s. IH). 

mitms 8 

1 _ [ 5 _^ y^D t-;U- 1 - ( 2, 2, 2 - h ^-'U^oif-yU) f7 '/ 



Mit^iJ 3 7-ee#^n/c 5 ->r V:/u tVU- 1 - ( 2. 2. 2-hUyJl:ta 

'H-NMR(400MHz.CDCl3)5 : 

1. 28(d. J=6Hz. 6H). 2. 54(s. 3H). 2. 90-3. 00(m. IH). 4. 71(dd. J=8. 0. 16. 4Hz. 
2H). 6. 63(s. IH). 

mitm 3 9 

(E) - 3 - C 5 --r 7:/a t*;U- 1 - ( 2 . 2, 2 - h U :7 ^U:*" n ;U) 



ll{itflflJ3 8Ti#^n/cl - [5-^ VT'a 1 - (2. 2. 2 - h 'J :7 
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'H-NMR(400MHz.CDCl3)5 : 

1. 28(d. J=6Hz. 6H). 2. 54(s. 3H). 2. 90-3. OOCm. IH). 4. 67(dd. J=8. 0. 16. 4Hz. 
2H). 6. 39(s. IH). 6. 50(dd. J=l. 6. 8. OHz. 2H). 10. 20(d. J=8. OHz. IH). 

^mm 1 3 2 

(E. E. E) - 7 - [ 5 - -r V:/D 1 - ( 2, 2, 2 - h 0 y JU^ 

aau^ji:) \£3^/-)l-Z-^)l'\-Z-/i-)l-it99-2, 4, 6 - h 'j 



S^it^J 3 9 Tif^nfc (E) - 3 - C 5 V:/n h*;U- 1 - ( 2. 2. 2 

- h 'J :7 ;^7^oif-;^) t*5 •/->'t'- 3 - ;u] - 2 -y'^i-- Jiij^^^ mm 

'H-NMR(400MHz. DMSO-ds) 5 : 

1. 28(d. J=6Hz. 6H), 2. 12(s. 3H). 2. 28Cs. 3H), 3. 00-3. 12(m. IH). 5. 05(dd. J = 
8. 0. 16. 4Hz.2H).5. 78(s. lH).6.33Cs. IH). 6. 47(d. J=15. 2Hz. IH). 6. 80(d. J= 
10. 8Hz. IH). 7. 03(dd. J=10. 8. 15. 2Hz. IH). 

^ (Receptor binding assay) 

t hRXRaige^^BHK (Baby Hamster Kidney ) ^flStc^A LtS^fitJC 
RXR aSSK^IS^-r^Mfla^fPJjJct/Co C©1^M^^fflt.^TRXR-^(D 9 
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RXR aiifc^#ABHK 5 xlO' ^fla^l5ml©^?K A (5inM sodium phosphate 
(pH 7.4) , lOmM monothioglycerol. 10 % (v/v) glycerol. 1 inM phe 
nylmethylsulfonyl fluoride (PMSF) , lOjt/g/ral aprotinin. 25/zg/ml 
leupeptin ) (zmmi.. ^t^^ i^r-f ■^f-T^^'e i^-)- XLtz^^. ji>L^5^«iL± 
rt^l^*L./^o n'htlf^itm'^l^mKDmmB (lOmM Tris-HC 1 (pH 8.5 ). 
lOmM monothioglycerol. 10 % (v/v) glycerol. Im MPMSF. lOug/ 
ml aprotinin, 25Atg/ml leupeptin. 0. 4 M K C 1 ) IzmML. 4 •CT 1 BfK 

]K[gL/cf^. igii'L^^doo.ooox g, 4'c. \ m^) fzo m >htif^±m 
^mmmm^tL. mmmi^v-BO'cx^^^^^Ltcamimds in enzymology. 

189 : 248) . 

Receptor binding assay{i^);CD ck ^ tC^T o Tto 

'J f U >|!JcD96K:/U- h {Ctt£tilf55- I80xzl <t9cis Uf-yY>^X 
liit-k^O^m^lOul^m^. ^ ^>{I10nM "H- 9 cis U 5" 7 >S$^10/^ I 

>^tfi^-^1!inx.ii'6LTiaii!»© ^H-9cis J A ym^%n.\^-t-^\k. -trt^ 
(Dti^y Y^'yy=i-v--i/ 3 yij^y 9 -\zx-^x^ibfz^ 200 i^ig^iS® 9 

»H-9cis J -< ym<D^^^^mmtLm^iznu\^f^o t/c-en^ncD5o 
%numm.^m-\^\^. 9cis u^y ym(om^\.otLfcm<Diti^\Si^m\ o 
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m 1 0 





(relative ICso) 


;t*M(9-cis Retinoic Acid) 


1. 0 


2 


1 5. 8 


5 


4. 7 


6 


7. 1 


9 


1. 3 


1 2 


1. 8 


1 5 


1. 8 


1 8 


5. 8 


2 1 


0. 8 


3 6 


I. 5 


4 2 


1. 1 


4 5 


1. 7 


5 4 


1. 7 


5 7 


1 4. 0 


6 0 


3. 0 



^mi^^J^ h'{t^^<Dly^ y ^ YX^)M-:f 9- a (RXRa) ^S^-f 

^^')^^t<'mn^n^^mm AlkaUne Phosphatase (FLAP) itfe^^^M 
ih-\hMi^^ 9 - 9 ^COS-7 (T:7U:^$ K U -^^^U© 



-15 0- 



PCr/JP95/02231 

WO 96/13478 



cos - 7i»Bl!a^60inin^«7=>f ^ C 1. Ox 10« 1 B^Cl 7^>f 

>y i 0 t h R X R a ^ ^-\Quz^^V-Pl.hP^^ ^-1011%, 

^DEAE-dextran}£Ci:*3iBaai-^Ab/Co ^^(CIB'^. ^flS^ h 'J 

(DA^Wik. 100 x/1 © 0 75^^ 1 XzM © -< Kft'&I^^Ssfln U/i^itb(ril 

• mmmmmm^. ^Af4#a^5£. #^14#fflfi;^. ti 

• tti^MISi U -^v^. ^m^m<t& (MS) > ^#t±x>J-rv (SL 

E) ^ Mi^mws (MF) . ^#e3^^s> ^mm^ (o 



-15 1- 
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2 0 1 

4- (5. 6--:^ b Ko-2. 3- >^>r V ^ a b°;U-9-(3- b* U / ^/l/) b'oD C2. 

3-f ) ^y^-9-'j>-7- >r;u) ^^.mm <Dmm 
m 1 

4-(7.8- ^fcKo-2.3- v:rp tf;i/-5(2H)- ^y^-»'jy>-6- -ruf^ 



wo 96/13478 
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COOCH3 



5.6.7.8-7^ h7 t Kd-2.3- i^-T V^a e;U-5- +7 ^"tJ-'J ^ > 2. Og W 

it* : 100- 102"'C 
'H-NMR(400MHz, CDCI3) 5 ; 

1.31(d. J=6. 8Hz. 6H). 1. 37(d. J=6. 8Hz. 6H). 3. 10~3. 22(m. 4H). 

3.38~3.47(ni.2H). 3.05(s.3H). 7. 50(d. J=8. 2Hz. 2H). 7. 89(s. IH). 

8. 09(d. J=8.2Hz. 2H). 
^2Xg 

4- Cl-(7.8- -:^bKo-2.3- V b-;l-5(2H)- ^y^t^Uy>-6- ^ 




-15 3- 
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4-(7. 8- i^\z Kd-2, 3- i^-T V f7L'-5(2H)- ^y+ifU y >-6- -< V 
>) "^^.mWt / =f- )l l.Og h o y >l2inl<bf- h 5 t Kn:7^> 4mI©^S 

cn^i^rbyf-b>15ml<i:7^h5t Fa :? ^ > 15ml CDig-g-^ftgir^P - 
35°C-C-28%f- h 'J t^^y h + i/ K^^S 1.5inl^]!in;t40^WSfi^L7^Co 

C©?g#^^-35°C-eSiJ1@(C|iKt/iMeSffi? 4mlt / ^ J -)l2(im\-h-ih-^^^m. 



4- C5. 6-;>? fc Ka-2. 3- >^ V fc'>>U-9-(3- b° 'J ;U y yU) L'od (2. 

3-f ) 4-y-»'j>-7- -r>>i^) ^mspjp cDSiife 



4- Cl-(7. 8- i^h Ka-2. 3- S^-T y:/u f;l/-5(2H)- ^y+■t^Uy >-6- 
y 0. 202ml ^mmiOmUZp^mL. 1 I^P^SDrS!iii»SL/Co 



m 3 xg 




-15 4- 
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-rhcr^yy^- cmmmm ; so%nm:i-i^j\^x^^^y:> -eitsL. o. i5g <d 

ma^. ; 158- 160-C 

'H-NMR (400MHz. DMSO-d«) 6 ; 

l.OKd. J=6.6Hz.6H). 1. ITCd. J=6. 6Hz. 6H). 3.04(s.4H). 3.18-3.32 

(m.2H). 5.90(s.2H). 7. 30(dd. J=4. 6. 7. 8Hz. IH). 7. 44(d. J=7. 8Hz. IH). 

7.52(d. J=7.9Hz.2H). 7.54(s. IH). 7. 91(d. J=7. 9Hz. 2H). 8.38(s. IH). 

8.41(d. J=4.6Hz.lH). 



-15 5- 



wo 96/13478 PCT/JP95/02231 
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mmm 203 

5.4-f ) >-3- -r>>u) ^.§.ga? ®Sitii 

^ 1 XS 

4-(7.8- i^hVrp-zz- i^-f y':^rn;ji-5(i2W)- ^ y U ^ >-6- -<>>t'- 
j:;;u^'^;i/) 'i^msBgy ^>>l/ g)Slit 



5.6,7. 8-7^ h V t Ko-2. 3- S^^- V "i/n h'^U-S- 4^ ^ U > 0.74g^T-h 
5 h Ka:7^ >20ml(-^f!?b. - 78r-e 'J ^ 't^ t'X h U /f-^Ui^'J >'l'T $ K 
©IMt^ h7 t KD:7 7>^?i^3.51inl^jeTt, 3035-^81^ L J'co Ztii'T^l^y 
'9 y yf-;U^a^>f K0.7g®T- h ^ t Ka ^ ^ > SmlJ^SS^Jn^. 1 

; 82-84-0 
'H-NMR( 400MHz, CDCU) 6 : 

1.30(d. J=6-8Hz,6H). 1. 36(d, J=6. 8Hz, 6H). 2. 82~2. 87(m. 2H). 
3.00~3.04(ra.2H). 3. 37-3. 45(m. 2H), 3.96(s.3H). 7. 66(d. J=8. 6Hz. 2H). 
8. 14(d, J=8. 6Hz. 2H). 




^ 2Xg 



-15 7- 
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HN — N 



COOCH3 



4-(7.8- i^h Ka-2.3- i^>r V ^ a h*;l/-5(2H)- +y^-9-';>-6- :fyJl^:— 
Jl^) ^m§^^ 5^;U0.58g ^ItffiJlOmlC^Pb. t K7^> 1 jjcfDi^O. 107ml 

H!.^, ; 204 206'C 

'H-NMR(400MHz. CDCI3) 6 : 

1.30(d. J=6.8Hz. 6H). 1. 32(d. J=6. BHz. 6H). 3. 16-3. 26(m. 4H). 3.32- 
3. 39(m. 2H). 3. 95(s. 3H). 7. 83(d. J=8. 6Hz. 2H). 8. 12(d. J=8. 6Hz. 2H). 

m 3XS 

4- [4.5--:^ b K 0-7. 8- S^-f v:/a li;l/-l-(3-e 'J ^'^U y b'^Vo C 

5. 4-f 3 ^-tf'j >-3- -< Jl") ^mg^ CDfStjt 




-15 8- 
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4-(4.5- i^bKo-7.8- V:/o tVl/ tf ^ V'a C5. 4-f ) ^ J ^^'} y-Z 

7KT'dfe^'#. gcET(^l£«IL> 0. 144g®^tifet»*^f#/co 

^lETtC^^b 0. ISgO^fSfb-^i^^efeHf*^ L-C?#/co 
; 279- 28 rC 

'H-NMR(400MHz. DMSO-d«) <5 ; 

1.21(d. J=6.4Hz.6H). 1. 29(d. J=6. 4Hz. 6H). 3. 14~3. 25(m. 4H). 3.27- 
3.37(m.2H). 6. 16(s.2H). 7. 21-7. 28(m, IH), 7. 60-7. 65(ni. IH). 7.85 
(d. J=8.2Hz. 2H). 8. 17(d. J=8.2Hz.2H), 8. 49-8. 56(in. IH). 8.58-8.66 
(m. IH). 



wo 96/13478 PCT/JP95/02231 



mmm 


m m ^ 


'H-NMR (400MHz. DMSO-de) 6 




204 


^j^^^ — N 


X - ux iu,j-o. OnZ, oil} , 

l -2G(d.J = 6.8Hz. 6H). 
3. IC— 3.31 (m.7H) . 
G. 23(s.21l) . 
C.75(cl.J = 8.0llz. HI) . 
7.12~7.17(m,lll). 

7. 54 (ddd.J=2. 1.8.0.8.0112. I 
H). 

7.88(d.J = 8.GIIz.2II). 
8.16fd.J = 8.BHz,2lO. 
8.59~8.63(m. IJi). 


256~258 



-16 0- 
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mum 2 0 5 

4- C4.5.7.8. 9. 10- F n -7. 7. 10. 10- t" h / ^ Jl-l-dS-h' ^) 'J )\^ 

^f-;l/h' go C2. 3-a ) s.±Vy-Z- -T^U) ^mg^ g>Sit 
^ 1 TM 

4- ((3.4.6.7.8.9- If b Fa -6. 6. 9. 9- r- h 7 >^ f- ^l^-l (2H)- :7 ^ ^ 
y >-2- -r>>l/) b: FP^->^^>>t-) ^ESBgy ^^^I'OSliS 



1.2.3. 4. 6. 7. 8. 9-^ ^ t Kn-6. 6. 9. 9- V =f-)\''y x "^i^ > 
0.5gRD^T-U7 3'>'UT;U7=t F^y^^'l' 0.38g^y y -''H5ral(w^«?L. 7X 

-;tTi5fe7^ft> ^^IET(-f£«L. 0.53g ©^ISfb'^'^^efeSi^i: tTf#/Co 

Bfe.^. : 190- 192r 

'H-NMR( 400MHz. CDCW) d : 

1.30vs.3H\ 1.32(s.3H). 1.38(s. 6H). 1.82(s.4H\ 1. 85-1. 92(m. 1H\ 
2. 12-2.23(in. IH). 2. 89-2. 92(in. IH). 2. 93-3. 16(m. 3H). 3.92(s.3H). 
5. 78-5.81(m. IH). 7. 48(d. J=8. OHz. 2H). 8. 06(d. J=8. OHz. 2H). 



4-(3. 4. 6. 7. 8. 9- Fp-6. 6. 9. 9- t" h ^ ^ ^ ;l/-l (2H)- V ^.-f-'J J 

y-2- -ru5">) ^ms^y 




^ 2Xg 



0 




-16 1- 
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4- ((3.4.6.7.8.9- ^ + ^ ^ >'L'-6, 6. 9. 9- t- h ^ ^ ^ (2H)- y^-f- >^ 
j'y-2- -r;u) t Ka^^s/y 5^71.) ^msffi?y5^;i/ 0. 53g^i. 4-:^:r4^-tf > 12 

SJbT^^ETtr^^L. 0.36g ^^^rb-^i^cD^llfeaf^t LTf#/co 
flt.^. ; 149-^ 15rC 
'H-NMR(400MHz. CDCI3) 5 ; 

1.35(s.6H). 1.41(s.6H). 1.84(s.4H). 3. 10— 3. 23(ni, 2H). 3.95(s.3H). 

7. 50(d. J=8. 3Hz. 2H). 8. 09(d. J=8. 4Hz. 2H). 



4- Cl-(3, 4. 6. 7.8. 9- ^^ifb Ko-6. 6.9. 9- V ^ ^^;l^-l(2H)- :7 x ^ 



4-(3. 4. 6. 7.8. 9- t Kd-6, 6. 9. 9- f- h ^ ^ ^7U-1(2H)- -? :^-i-'J J 

>-2- U f'>) ^.mSffify ^71/0. 6g^— h a / ^J' > 7inl ^T- h ^ b Kn :? -7 
> 3ml®ig-^^iK(i^jj?L. 40%(D / ^ y -;m7Km<t^>i^Ji^ h / ^Jl'T 

35*CT28%-t- h »j -t^A^ h^-> F^?S0.78ral^J!lDX.40^ra«^L/co 



^ 3Xg 




-16 2- 
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4- C4. 5. 7. 8. 9. 10- b K o -7. 7. 10. 10- t" h 5 ^ 5^ >>t/-l-(3- h° U 

b-op C2.3-a ) yj^-f-l^y-S- -Ol^ ^mS^ / ^>>t^g>Sj^ 



4- Cl-(3. 4. 6. 7.8. 9- 'x^lfb Ka-6. 6. 9.9- 5^ h 7 ^ ^ >'U-1(2H)- :7 x 

i>;y-2- ^ )i:> -2.2- h4^ >x5^;u) ^.f.S^^ f-^'i^o. 4gSc^3-T s y 
y^;!/b';i^> 0. 13inl ^5t6$ QmUzmmL. 1 BfrslJfin^liSjjiE b^^o ^z&*-c 

'J Dv hr^:?^ - ; 30%BteEx^;i/^^if >) TitSf 

0.2gCD|ife*»^^t#/Co 

ifcfi ; 245— 247'C 



^4 XS 




wo 96/13478 PCr/JP95/02231 

•H-NMR(400MHz. DMSO-ds) 6 ; 

1.03(s. 6H). 1.23(s. 6H). 1.67(s. 4H). 3.05(s. 4H). 5.89(s,2H), 7.28^ 
7.33(ni. IH). 7.40~7.44(m. IH). 7. 55(d. J=8. OHz. 2H), 7.57(s, IH). 7.92 
(d. J=8.0Hz.2H). 8.34—8.37(01. IH), 8. 38~8. 43(in. IH). 

3 t[^»CD^^(r J: t)l#^n/w6. 7. 8. 9-r h Ka-g, 9- 'J ^ =f- ^ T -f- y 

Y C2. 3-b ) y y ^^^^-\- ^y^m^^mmm2 o 6-2 i 2(Dit^m^m 



-16 4- 
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mmm 


m m ^ 


■il-NMR(400Ullz. DUSO-ds) 5 


§4,^. CC) 


206 




0.93(s.CH). 1.21(s,CII). 
1.64(s,4H). 3.05(s,4H). 
5.85(s,2lU . 
G.9G~7.00|m.211). 

7. 53—7. 5G (in. 311) . 
7.94 (d. J = 8. 4IIZ.21I) . 

8. 42—8. 48 (ri.211) . 


238—240 


207 


Oh 


0. 89(s.6ll). 1.20(s,6>l), 

1. 62 (s.411) . 
3.01—3. lUm. 411), 
&.8B(s.21l). 
6.65(d.J=7.7Hz,ll!) . 
7. 18—7.22 (ill. Ill) . 
7.5G(s.lli). 
7.57(d,J = 8.2Uz,211). 
7.62— 7.G5(m. 111). 
7.94{d.J = 8.2llz.21I) . 
8.50— 8. 52 In. Ill) . 


282—284 


208 




l.OGls.GII). 1.23(s.6H). 
l.G7(s.411). 3.04(s.4ll). 
7.06— 7. 11 (m.2H) . 
7. 16— 7. 21 (m. Ill) , 
7.24— 7.30 (m. 211) . 
7.51 (s.lll) , 
7.55(d.J=8.2Hz.211). 
7.92(d.J=8.2Ilz.2ll). 


273—275 
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209 



210 



21 1 




COOH 




COOH 




COOCHj 



1 -37(5.511). I.44(brs,2H), 

1.88 (brs. 211) . 

2.50~2.65(ni,4H), 

Z.78lt.J = 7.3llz.2H). 

5. 45 (s. 211). 

7. 10—7. 14 (ni.lll) . 

7. 22—7. 29 (m. 211). 
7.43(d.J = 8.4llz,2H). 
7.88(cl.J = 8.4ll2.2ll). 
8.05—8. 10(n.. Ill) . 

8. 35— 8.40 (ni.ll!). 



l-28(s.5ll). 1.38(s.GII), 

1.52 (brs. 2H) . 

1.66 (brs.2Ii) . 

2. 60 (brs. 4H), 5. 44 (s. 211). 

7.10— 7.18(m.lll). 

7.22 (s. Ill) . 

7.24 — 7.31 (m.lli). 

7.42(d.J = 8.4ilz.2ll). 

7.88 (d. J = 8.4llz.2ll) . 

8. 08 (brs. 111). 

8. 35—8.41 (m. Ill) . 

12. 75 (brs, 111) . 



1.32(s.6JI). 1.43(s.Gll). 
1.G4— 1.75(in.2H). 
2.97(l,J = G.4IIz.2H). 
3.08(t.J = 6.4llz.2II). 
3.93(s,3H) . 
7. 43 {d.J = 8. 4112,211), 
7. 80 (s, ill). 
8.07(d,J = 8.41lz.21l). 



223—224 



289—290 



137. 5~138 



-16 6- 
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mmm 2 1 1 

4- C4. 5. 7. 8. 9. 10- ^^-tf b Ko-7.7. 10. 10- X h 5 y ^>>U-l-(3-h''J 

m 1 

4-(3.4. 6. 7.8.9- ^^-t^h Ka-6. 6.9. 9- 5^ b ^ ^ ^ (2H)- 7 j: 7 
y-2- -f;!^- :^;l/^'^;U) ^mSBgy f->>l^g>S!it 



-60°C(^?%tnL/ci^fb:t4^1f' J 0. 124inl©*^<k / ^ U > lOram^Sf'. ^ 
ntC4- ((3,4.6.7.8.9- ^^Ift Kd-6.6. 9. 9- 7^ h ^ / -'I'-l (2H)- y ^ -T 

9 y y-2- -f/u) tKD^ ->y^;u) ^SSffiey f-^iO-BgoiMffcy ^ >iOini 

gt^xf-;U/'^4^-9->) -C?tl51L> 0. 248g®Miafb'^'^^fiJeiie.?A*^'^W t L 

'H-NMR (400MHz. CDCI3) 6 ; 

1.34(s.6H). 1.40(s.6H). 1.83(s.4H). 2. 81-2. 87(m. 2H). 2.98-3.04 
(m.2H). 3.96(s.3H). 7. 67(d. J=8. 6Hz. 2H). 8. 14(d. J=8. 6Hz. 2H). 



4-(4.5. 7.8.9. 10-^^-9-t: Ka-7.7. 10. 10- 7^ h •? ^ ^ >'U b'-? V'cj C5. 4-a) 




l^2XS 



-16 7- 
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HN — N 



C00CH3 



4-(3, 4. 6.7.8. 9- ^4^-9- h Ko-6. 6. 9. 9- 7^ h 5 ^ ^ (2H)- :? x ^ y 

hh'yi^y \7kmm.04mi^m^ mmmmMrMLtzo ^iz.m'^^xi%iPL^ 
miULtz^^B^m^Lfz^ 'j^^m.(D / ^ J - ji-Qik^m. ^s.T\znmh o. leg 

M^. : 250— 252*C 
•H-NMR(400MHz. CDCI3) 5 : 

1.34(s.6H). 1.36(s. 6H). 1.80(s.4H). 3. 1 6~3. 25(in. 4H). 3. 95(s.3H). 

7. 83(d. J=8. 6Hz. 2H). 8. 12(d. J=8. 6Hz. 2H). 



4- C4. 5. 7.8. 9. 10- b Kn-7.7. 10. 10- V "7 y f- ;b-l-(3- b' U 'J A 

/=f-)l) b'^Vo (5.4-a 3 -y j. j- 'J y -z- ^ Jif ^mgg^ CDSIjlt 



4-(4, 5. 7. 8. 9. 10-^4^-9- b F 0-7. 7, 10. 10- f- h ^ / ^ Jl "7 V a C5.4-aD 
ysLi-9y-3- Jl) 0. 20g^N. N-i^ y ^^v'U'-fWl/ZKT ^ FlOml 



^ 3Xg 




-16 8- 
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it.*; : 265— 267'C 

'H-NMR(400MHz. DMSO-de) <5 ; 

1.13(s.6H). L27(s.6H). 1.73(s.4H). 3. 16(s.4H). 6.02(s.2H). 7.29- 
7.34(in. IH). 7.50~7.55(ni. IH). 7. 83(d. J=8. IHz. 2H). 8. 01(d. J=8. IHz, 
2H). 8.42 — 8. 46(in.2H). 

mmm2 i i tmm(o^m{^xK>. mmm2 12-21 3(D<t^^^mt^o 



-16 9- 
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mmm 


m it 


'H-NMR (400MHz. DMSO-d») 6 


CC) 


212 




0.98(s.6H). 1.24(s. 6H). 
1.67(s.4H). 3.18(s.4H). 
6. 07(s. 2H). 
6.77(d, J=8.0Hz. IH), 
7.20~7.25(ra. IH). 

7. B3~7.G9(iD. IH). 
7.83(d. J = 8.0Hz. 2H), 

8. 01 (d. J = 8. OHz. 2H) . 
8.48~8. 53 (id. IH). 


280~282 


21 3 




1.28(s.6H). 1.32(s.6H). 
1.77(s,4H). 3.10(s.3H). 
4. 31 (s.3H). 
7.81(d. J=7.6llz. 2H). 
8.00(d, J=7.6llz.2H). 


300ia± 



-17 0- 
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mmm2 i 4 

4- C7. 8.9. 10- 7^ h5 b H'cr-7.7. 10. 10- f- h^y 5^>>t/-l-(3-e'J i^Jl/f- 



4- C4.5. 7,8. 9. 10- ^ + t Kd-7. 7. 10. 10- t" h 5 ^ ^ >'l'-l-(3- f 'J •:^>'U 
y^;Ufaa C2.3-a D :7:..^i^>-3- >r J:-^ 0.07g^l.4--:^ 

^4^-9->10ml(r^l5?L, 2. 3- i> □ n -5. 6- •:^i/Ty-1.4- >0.03 

o.05g (Dmm^^^'^mtzo 

^B^m^Lfzo y\^mm. 30cBET(3^^U 0.03g©^l£fb-^^^j^Jlfe@i*^ t 

ii.^f : 286~ 288'C 
•H-NMR(400MHz. DMSO-ds) 6 : 

1.16(s.6H). 1.36(s.6H), 1.82(s.4H). 6.31(s.2H). 7. 22~7. 28(in. IH). 

7.34-7.39(ni. IH). 7. 68(d. J=8. 8Hz. IH). 7. 85(d. J=8. 2Hz. 2H). 8. 03(d. 

J=8.2Hz.2H). 8.15(s. IH). 8. 27(d, J=8. 8Hz. IH). 8.36 ~8.44(m.2H), 

m^m 1 




-17 1- 
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5. 6. 7.8-5^ h5 h Fa -2. 3- V bVI/-8- ^ 7 U ^ > cpSgit 
XS 1 

5.6.7.8-7^ b Kp-2. 3- V^o b' >>U 4^ y 4^ •» 'j > g>S5»i^ 




11.2inl^BtSf20inHr^g«?L. 30Bf Ktinl^iajlS L/Co SJf?#^s -SC&j^j^-^TkJca 
6SSev^':f.->'^ A-e^itL;to MEEig$^LT?#iin/cJ^S^:/ 'J :<7y 

•H-NMR(400MHz. CDCh) 6 : 
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JgCD^?S^Sja*"efi5l?#^. 7K?^T'?#*nt. 50%iSSE7K^fS 100ral^;a^S^< 

zn^mm70mHZ.mmL. \0VXm7K^^2.m 18g®i^®r70inU 7K 9ml®rg 
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1.28(s. 12H). 1.75(s.4H), 1.86-1. 90Cm.4H). 2. 83-2. 88(m. 4H). 



1.2.3. 4. 6. 7. 8. 9-:t ^ b Ko-6. 6. 9. 9- h ^ >( ;iy y-i- it y 

©Sit 



1.2. 3, 4. 6.7.8. 9-:t^^i7 t Ko-l. 1.4.4- 5^ h "7 ^ Jiy yS.Og^Ui 
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1^->) X-mML. 9.3g©ilfer4t^^^?#/co 
'H-NMR(400MHz. CDCh) <5 (ppm) : 

1.23(s. 6H). 1.33(s. 6H). 1. 65~1. 75(m. 4H). 6. 83(d. J=5. 4Hz. IH). 

7. 15(d. J=5. 4Hz. IH). 
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6.7.8.9-7" h ^ b Fp-6. 6. 9.9- r- Y =f- )V ^ 7 "f- y h C2. 3-b 3 - -> ^ 
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